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SECTION 1
INTRODUCTION

Under the authority of the Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA) and the 1986 Superfund Amendments and Reauthorization Act (SARA),
Roy F. Weston, Inc. (WESTONe) has been contracted by the U.S. Environmental Protection
Agency (EPA) to perform an Expanded Site Inspection (ESI) of the Delta Shipyard site (EPA
Identification No. LAD058475419) located in the city of Houma, Terrebonne Parish, Louisiana
(Figure 1-1). Based on available site information, WESTON believes that the site is eligible for
action under CERCLA/SARA. EPA Region 6 retained WESTON to complete this investigation
under EPA Contract No. 68-W9-0015 and Work Assignment No. 26-6JZZ.

WESTON has prepared this Work Plan to describe the activities that will be completed as part
of the Delta Shipyard ESI. A summary of the site history and known waste characteristics,
previous site investigations, and the ESI sampling activities are provided in this Work Plan.
WESTON will follow EPA’s Contract Laboratory Program (CLP) and WESTON’s Corporate
Quality Assurance/Quality Control (QA/QC) guidelines for sample collection, chain-of-custody
transfer, and analytical data management during the performance of the Delta Shipyard ESI.

1.1 PURPOSE AND OBJECTIVE OF THE ESI

The ESI is intended to be the final investigation in an ongoing screening process of known and
potential hazardous waste sites. The purpose of this ESI is to identify immediate or potential
threats that hazardous substances attributable to the site may pose to human health and the
environment by documenting the existence and migration of hazardous substances related to the
site and by identifying the receptors, or targets, potentially exposed to the hazardous substances.
EPA will use the information obtained during the ESI to evaluate the site using the Hazard
Ranking System (HRS) and to help decide if the site is a potential candidate for inclusion on the
National Priorities List (NPL). The intent of the ESI is to provide the documentation necessary
to either rank a site on the NPL or assign a "No Further Remedial Action Planned” (NFRAP)
status.

1.2 SCOPE OF WORK

The objective of this ESI is to further define the extent and characteristics of hazardous waste
at the site through the collection and analyses of waste, sediment, and surface water samples
from locations on and around the Delta Shipyard site. The specific activities that will be
performed during the ESI to achieve the objective have been divided into major tasks, as
follows:

° Obtain and review available background information concerning the site.
L Research data related to the groundwater, surface water, soil exposure, and air
pathways.

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC., EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN
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Conduct a site reconnaissance to document current site conditions, locate
hazardous waste sources, identify potential receptors or targets of a release, and
select sample locations. '

Prepare a site-specific Task Work Plan and HASP describing site reconnaissance
activities and appropriate safety protocol.

Collect and analyze waste, sediment, and surface water samples to document and
characterize on-site hazardous waste sources and the extent of off-site contaminant
migration.

Prepare an ESI report to document the results of the site reconnaissance, sampling
activities, and sample analyses, as well as to present the background information
obtained for the site.

The project tasks are based on WESTON’s understanding of the site background information and
the generic scope of the ESI Work Assignment. These will be discussed in greater detail in the
following sections.

1.3 WORK PLAN FORMAT

The ESI Work Plan has been organized in the following format:

Section 1—Introduction

Section 2—Site Background Information

Section 3—Exposure and Migration Pathway Characteristics
Section 4—Sampling Activities

Section 5—Project Information

Section 6—Reference List

A copy of the site access agreement is provided in Appendix A, the site-specific HASP is
provided in Appendix B, sampling procedures are provided in Appendix C, and CLP guidelines
are provided in Appendix D. The tables and figures referenced throughout this work plan are
provided following the text of each section.
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SECTION 2
SITE BACKGROUND INFORMATION

A summary of the location, description, operational history, source characteristics, and other
concerns at the site is presented in this section. The site background information has been
acquired from reports previously completed for the site, as well as from WESTON’s site
reconnaissance.

2.1 SITE LOCATION

The Delta Shipyard site is located on the south side of the City of Houma, Terrebonne Parish,
Louisiana. The geographic coordinates of the site are approximately 29°34°09" north latitude
and 90°42°17" west longitude (WESTON, 1996). A Site Area Map derived from a U.S.
Geological Survey (USGS) 7.5-minute topographic map is provided as Figure 2-1 (USGS, 1963).

The site can be reached by traveling south on U.S. Highway 90 from New Orleans to Houma.
Turn left (east) on Main Street and travel approximately 1.8 miles to Howard Avenue. Tumn
right (south) on Howard Avenue and travel approximately 2.2 miles to Industrial Boulevard.
Tum left (east) on Industrial Boulevard. The site is located at 202 Industrial Boulevard,
approximately 0.5 mile east of Howard Avenue.

The site is currently owned by Mr. Lynn Dean and occupied by several industries including
Elevated Boats, Inc (EBI). WESTON contacted Mr. Dean (8404 Colonel Drive, Shelmett,
Louisiana 70043) in January 1996. Mr. Ken Serigne, Plant Manager for EBI ([504] 868-9655),
signed an EPA Access Agreement form on 13 February 1996 allowing WESTON access to the
site (Appendix A). WESTON met with Mr. Serigne during the site reconnaissance (Tate, 1996).

2.2 SITE HISTORY

The early details of site history are sketchy but indicate that the site was owned by Delta
Ironworks. The site was part of a large industrial park covering 165 acres and home to seven
divisions of Delta Ironworks, including Delta Shipyard. Available information indicates that
Delta Shipyard was the only division that handled hazardous wastes. In 1969, Delta Ironwoods
was sold to the Chromalloy American Corporation of St. Louis, Missouri. Chromalloy
maintained all seven divisions until November 1980 when five of them (including Delta
Shipyard) were sold to Delta Services Industries of Houma. Mr. Dean purchased 110 acres of
the industrial park in 1986 including the property used by Delta Shipyard.

Delta Shipyard consisted of a cleaning and repairing facility for small cargo boats, fishing boats,
and oil barges. Before repair work could begin, the boats had to be certified vapor free by the
U.S. Coast Guard. In order to accomplish this, the boats were first steam cleaned to remove
oily wastes. The generated oils and wastewater were subsequently sent through a separation
process after which the waste oil was recovered and sold. Wastes were stored in two unlined
pits used as evaporation ponds. The pits were later closed and backfilled in 1984 under the
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supervision of the Louisiana Department of Environment Quality (LDEQ) Hazardous Waste

Division. The area is currently covered with gravel and used as a parking lot for EBI
employees.

2.3  SITE DESCRIPTION

WESTON completed the ESI site reconnaissance on 7 March 1996. The site is located in a
large industrial park which covers approximately 165 acres in southeastern Houma. The
industrial park forms a peninsula bordered by Bayou La Carpe to the west, boat slips to the east,
and Industrial Boulevard to the north. Bayou La Carpe provides access to the Gulf of Mexico
by the Intracoastal Waterway and the Houma Navigation Canal. Mr. Dean currently owns 110
acres of the industrial park, which is occupied by EBI and several other industries including
Gemoco to the north; Montco (Christie Industries), Salvage Association, and Huber to the South;
Offshore Diving, LaForce Enterprise, and Tomahawk to the southwest; and Robichaux
Equipment and Sigma Welders to the northwest. A Site Plan is provided as Figure 2-2.

EBI maintains a fabrication plant/office building on-site. Current site operations consist of the
fabrication and operation of offshore lift boats and the manufacture of cranes for offshore
platforms. The site contains some former gas stripping equipment (storage tanks, separator,
boiler) remaining from the Delta Shipyard operation. The backfilled waste oil pits are currently
used as an employee parking lot, and are located approximately 100 feet east of the fabrication
building. Two monitoring wells are reportedly located at the edge of the parking lot, but only
one could be located during WESTON’s site reconnaissance.

Four larger unlined pits are located approximately 800 feet south of the fabrication building (Pits
1 through 4 on Figure 2-2). The pits were reportedly used to dispose of waste oil and oil field
drilling material (The Earth Technology Corporation, 1984). Pits 1 through 3 are located east
of Plant Shell Road and contain a black oily sludge material to an unknown depth. A drainage
ditch trends south along the western edge of the pits before turning east along the southern edge
of Pit 3 and discharging to Bayou La Carpe. A berm surrounds pits 1 through 3, but an
overflow pipe in Pit 2 allows runoff from the pits to flow into the drainage ditch. Pit 4 is
located west of Plant Shell Road and has apparently been backfilled and currently appears as a
grassy field.

24 SUMMARY OF PREVIOUS INVESTIGATIONS

WESTON reviewed available EPA and LDEQ files to collect information regarding previous
investigations completed at the Delta Shipyard. This information is summarized in the following

paragraphs.

o On 3 to 4 November 1980, Soil Testing Engineers, Inc. completed two 50-foot
soil borings adjacent to the two closed pits located near the EBI office building.
Soil samples were collected from the borings and submitted to a geotechnical
laboratory for analyses. The results revealed the presence of clay throughout the
boring interval. The clay in the 0-to-15 foot range was found to have
permeabilities ranging from 107 centimeters per second (cm/sec) to 10® cm/sec.
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Two monitoring wells were installed near the borings, to depths of 13 and 20 feet
below ground surface (Dave, 1980).

L On 11 March 1981, Ecology and Environment, Inc. completed an EPA
Preliminary Assessment. The report detailed available site history and indicated
that the site received five hundred 55-gallon drums per year containing oily
wastes and that waste manifests were maintained on-site (Ecology and
Environment, Inc., 1981).

L On 12 September 1984, The Earth Technology Corporation completed an EPA
Site Inspection. The report summarized the closure of the two waste oil pits in
early 1984. According to the report, the pits were first drained and samples of
the oil sludge remaining in the bottom were collected. The sludge samples were
then analyzed for corrosivity, toxicity, ignitability, and reactivity. Following
LDEQ review of the sample results, the remaining sludge was reportedly mixed
with 30 cubic yards of sandy soil prior to backfilling. Following the pit closures,
an aboveground storage tank (AST) was installed to replace the pits in the oil-
water separation process (The Earth Technology Corporation, 1984).

® In June 1985, Wink Engineering collected sludge samples from pits 1 through 4.
The report indicated that pits 1 through 3 were exposed and impoundment 4 was
covered with a thin crust of fill material. The samples were analyzed for volatile
organic aromatics, cyanide, total phenol, flash point, pH, toxicity, and oil &
grease. Based on the results, the report concluded that the site did not pose a
threat to human health or the environment (Dussel, 1985).

L WESTON completed a Site Inspection Prioritization (SIP) report in December
1994. A limited number of sludge and drainage ditch sediment samples were
collected in and around pits 1 through 4 during the investigation. The analytical
results revealed the presence of several semivolatile organic compounds
(WESTON, 1994).

2.5 E CHARACTERISTICS AND SITE CONCERN

The following subsections describe information concerning the known or potential sources at the
site and the constituents thought to be associated with each source, along with a summary of
potential concerns associated with contaminant migration and exposure.

2.5.1 Source Characteristics

Based on available background information, the potential sources identified at the site include
six pits and an AST. The two closed pits each measured 75 feet by 35 feet by S feet in depth,
are currently backfilled and covered with gravel, and are used as an employee parking lot. The
AST has a capacity of 22,800 gallons and contains an unknown quantity of waste oil sludge,
reportedly from historical Delta Shipyard activities. The AST is adjacent to the closed pits and
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is encompassed by a 1-foot berm. Data detailing the chemical components of the closed
impoundments and AST are not available.

Based on the observations during WESTON’s site reconnaissance, pits 1 through 4 warrant the
most attention. Samples from the upper 2 feet of pits 1 through 4 and the associated drainage
ditch were collected during the 1994 SIP. The analytical results of the pit samples indicated the
presence of the following constituents:

2-methylnaphthalene, [47 milligrams per kilogram (mg/kg)]
Fluorene (5.1 mg/kg)

Naphthalene (11.0 mg/kg)

Phenanthrene (8.8 mg/kg)

Barium (18,000 mg/kg)

It should be noted that the samples collected from the pits were not composed of sludge present
in the pits, but rather were collected from soil of the pit berms. This allowed the samples to
be analyzed through the CLP. It is anticipated that the sludge in the pits contains higher
concentrations of contaminants. Analyses of the drainage ditch sediment samples showed the
following:

Benzo(a)anthracene (6.0 mg/kg)
Benzo(a)pyrene (4.1 mg/kg)
Benzo(b)fluoranthene (6.1 mg/kg)
Chrysene (5.3 mg/kg)
Fluoranthene (13.0 mg/kg)
Phenanthrene (5.0 mg/kg)

Pyrene (12.0 mg/kg)

Barium (20,500 mg/kg)

2.5.2 Site Concerns

Possible concerns associated with the sources at the site and the migration of or exposure to
hazardous substances attributable to the site through the groundwater, surface water, soil
exposure, and air pathways include the following:

® The waste oil pits at the site are unlined, and as such, it is likely that a release
to groundwater has occurred. However, due to the low permeability of
subsurface soils and the lack of groundwater use in the site vicinity, the
groundwater pathway appears to be of minor concern.

° Based on the appearance of related hazardous constituents in pits 1 through 3 and
the associated drainage ditch, the surface water pathway is of major concern at
the site. The drainage ditch discharges to the perennial-flowing Bayou La Carpe
approximately 50 feet southeast of pit 3. Drinking water intakes, fisheries, and
sensitive environments are each located in the surface water pathway for the site.
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° A release to surface soil has been documented in the 1994 SIP report. However,
the site is located in an industrial area and the pits are not frequented by workers.
As such, the soil exposure pathway appears to be of minor concern.

o A release to air is of minor concern based on the results of historical field air
monitoring and the low population density in the immediate site vicinity.
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SECTION 3
EXPOSURE AND MIGRATION PATHWAY CHARACTERISTICS

Information regarding the groundwater, surface water, soil exposure, and air pathways is
presented in the following subsections. Sampling and nonsampling data collected to date are
addressed. Known data gaps are identified at the end of the section.

3.1 GROUNDWATER PATHWAY

The site is situated on Quaternary-age terrace and alluvial deposits composed primarily of silty
clays. Borings logs completed during the November 1980 subsurface investigation show the
presence of clay from the surface to a depth of 50 feet. Laboratory consolidation tests indicate
the permeability of the upper 15 feet to be between 107 and 10® cm/sec. Two shallow
monitoring wells were also completed during the 1980 investigation, but sample data from the
wells are not available. However, water well information obtained from the ILouisiana
Department of Transportation and Development indicates that there are no drinking water wells
within 1 mile of the site (LDOTD, 1996).

3.2 SURFACE WATER PATHWAY

The Delta Shipyard site is located near the confluence of several sizable streams, including
Bayou La Carpe, the Houma Navigational Canal, the Intracoastal Waterway, and Bayou Black.
Each of the streams receive frequent barge traffic from area industries. See Figure 3-1 for a
schematic of the surface water bodies in the site vicinity.

Surface runoff from pits 1 through 3 flows south in a drainage ditch that runs along the west side
of the pits. After approximately 1,000 feet, the ditch discharges to Bayou La Carpe, the
probable point of entry to the surface water pathway. Bayou La Carpe flows south
approximately 4,000 feet to the confluence with the Houma Navigational Canal, which
eventually discharges to the Gulf of Mexico. Surface water flow in all water bodies in the
Houma area is generally to the south; however, Bayou La Carpe, the Houma Navigational
Canal, and the Intracoastal Waterway are tidally influenced, which at times causes considerable
northward flow. As a result, targets both downstream and upstream of the site are potentially
impacted by the site.

The Houma Water Plant (shown on Figure 3-1 as Water Plant No. 3) is located along the
Intracoastal Waterway, approximately 2.5 miles upstream of the site. The Intracoastal Waterway
is the main water source, but during times when advancing tides and associated brackish water
reach the plant, intakes along nearby Bayou Black are used. Documentation of the northernmost
point of saltwater intrusion is not available. However, for the purpose of this ESI, the intakes
along Bayou Black will serve as that point. The Houma Water Plant supplies potable water to
approximately 33,000 residents of Houma and the nearby towns of Dulac and Dularge (Ishigo,
1996a).
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Bayou La Carpe, the Intracoastal Waterway, and the Houma Navigational Canal are used as
commercial fisheries near the site. Catfish and bass are generally caught in freshwater areas.
When the tides bring brackish water, redfish become the main catch. The majority of area
commercial fishing occurs farther south in the Houma Navigational Canal, but a local fishery
specialist has estimated an annual catch within 5 miles of Houma at or below 1,000 pounds;
further south the annual total increases to approximately 10,000 pounds (Ishigo, 1996b).

Based on available National Wetlands Inventory Maps, the Houma Navigational Canal is
extensively bordered by wetlands (U.S. Fish and Wildlife Service, 1991 and 1992). Several
federally threatened and endangered species are known to exist in Terrebonne Parish and include
the piping plover, bald eagle, and brown pelican. However, based on available information,
none of the species have been documented within the surface water pathway for the site (Rettig,
1996).

3.3 SOIL EXPOSURE

Of the six pits and one AST at the site, only pits 1 through 3 have documented hazardous
contamination within 2 feet below the ground surface. Public access to the pits is not restricted,
but the site and surrounding properties have no apparent recreational value. In addition, the pits
are surrounded by fairly dense vegetation. Land use in the site vicinity is primarily industrial
and EBI maintains approximately 30 workers on-site. There is a trailer on-site immediately
north of the employee parking lot (closed pits) that is home to two friends of Mr. Dean;
however, there is no documented surficial contamination within 200 feet of the trailer.

3.4 AIR PATHWAY

The air pathway appears to be of minor concern based on the results of field air monitoring
during the ESI site reconnaissance. In addition, there have reportedly been no disposal activities
at the site for at least 10 years. However, field monitoring for organic vapors during the 1994
SIP resulted in the detection of organic vapor concentrations in excess of 1,000 times greater
than background readings at the surface-air interface of pits 1 through 3. Organic vapor levels
in breathing zone were measured at 1 to 3 times greater than background.

3.5 DATA GAPS

Based on review of the background information available and observations made during the site
reconnaissance, analytical data are needed from pits 1 through 3 for waste characterization and
from the surface water pathway to determine the extent of off-site contaminant migration.
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SECTION 4
SAMPLING ACTIVITIES

The activities planned for the ESI sampling visit are outlined in this section of the work plan.
The sampling strategy presented is based on the operational history, known source waste
characteristics, probable pathways of contaminant migration, and likely targets related to the site.
The ESI field activities will focus on both on- and off-site sampling to document and characterize
hazardous waste sources at the site and to identify observed contamination or releases.

WESTON will complete waste, sediment, and surface water sampling activities as part of the
ESI. Samples will be collected using sampling techniques and QC procedures that meet EPA
Region 6, EPA CLP, and WESTON guidelines. The specific tasks that will be performed
during the sampling visit are described in Subsections 4.2, 4.3, and 4.4. It is expected that the
tasks will be completed in the order outlined in these subsections. However, some tasks may
overlap with others. General information for each task is provided as instructions to guide the
field team.

It is important to note that the intent of the sampling mission is to sample what appear to be the
most contaminated materials in the areas targeted for sampling. Based on the results of the site
reconnaissance, WESTON has selected locations for sampling that appear to be those most likely
to provide positive evidence of the presence of hazardous substances on- and off-site.

4.1 FIELD PERSONNEL

WESTON plans to have a field team of three people to complete the tasks described in the
following subsections. The anticipated personnel, along with their respective project roles and
responsibilities, are identified in Table 4-1.

4.2 MOBILIZATION TASKS

The tasks that the WESTON field team will complete prior to sampling are described in this
subsection.

4.2.1 Task 1—Mobilization

The WESTON field team will mobilize from the WESTON Regional Equipment Stores (RES)
warehouse in Houston, Texas. One or two team members will load equipment for the sampling
visit in a van, quality-checking the equipment in the process. An equipment checklist will be
used to verify that the necessary sampling equipment is included in the mobilization.

As part of the mobilization effort, the field team will assemble the required sample containers
and CLP documentation prior to leaving for the site, as time permits. The sample tags, sample
numbers, and custody seals needed for each sample station will be placed in a plastic lock-top
bag. The sample station number will be labeled in ink on each bag. This process will facilitate
sampling efforts once the fieldwork begins. When the required sampling equipment has been
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loaded, one or two field team members will drive the equipment van to the site on the day
before sampling activities are scheduled to begin. The remaining field team member(s) may
drive or fly to the site. The field team generally will meet at its place of lodging, if any, before
proceeding to the site. WESTON will inform the EPA Work Assignment Manager (WAM) of
the sampling mission and its final schedule 2 weeks before the start date of the fieldwork.

Once at the site, the field team leader will meet with the site and EPA representatives, if
present. The access agreement should be shown to the site representative to reconfirm site
access. A copy of the Consent for Access form signed by the site representative is included as
Appendix A.

As part of initial mobilization reconnaissance activities before going on-site, the WESTON team
will drive the route from the site to the nearest hospital.

4.2.2 Task 2—Health and Safety Meeting and Protocol

After arriving at the site and checking in with the site representative, if present, the WESTON
field team leader and the Site Health and Safety Coordinator (SHSC) will conduct a meeting to
review the technical aspects of the project and discuss the site-specific HASP and related
WESTON Standard Operating Procedures (SOPs) with the sampling team. The HASP and
related SOPs are provided in this work plan as Appendix B. After this meeting, a copy of the
HASP, with the map to the hospital on the first page, will be placed on the dashboard of the
field vehicle designated for emergency use.

The fieldwork will be conducted in accordance with the site-specific HASP. The sampling team
generally will work with Level-D personal protective clothing and equipment as specified in the
HASP, as long as air-monitoring results justify this level of protection. The monitoring
instruments to be used are specified in the HASP. A designated team member will perform a
field calibration check and overall inspection of the monitoring instruments each day prior to
sampling. Depending on the air monitoring results, the sampling team may be required to
upgrade to a Level-C personal protection status if one or more of the air-monitoring action levels
listed in the HASP are met or exceeded.

At the start of each day and as necessary at other times during the sampling visit, the field team
leader will conduct safety meetings to reiterate site concerns and address any new technical or
safety issues. For stream sediment sampling, WESTON will use a moderate size boat to
traverse the streams and travel between sampling locations. The field team leader will be
responsible for ensuring that boating safety protocols are adhered to and that sampling activities
are terminated in the event of bad or deteriorating weather conditions.

4.2.3 Task 3—Initial Sample Location Reconnaissance

After the safety meeting is conducted, the WESTON field team leader will meet with the site
representative and any EPA representative present to complete an initial survey of the sample
locations indicated in the work plan. This will be done to allow the field team leader to become
familiar with the area of investigation, verify that sample locations are accessible, and identify
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potential health and safety concerns at each location. This initial reconnaissance will be
conducted from the support zone as much as possible. If entry into a potential exclusion zone
is required for this task, a second WESTON team member will accompany the field team leader
to perform air monitoring during the reconnaissance.

If a sample location is found to be inaccessible for some reason, alternative sample locations
may be chosen in consultation with the WESTON Project Team Leader (PTL). The PTL will
communicate alterations in the work plan to the WESTON Site Manager and EPA WAM.

4.2.4 Task 4—Acquisition of Off-Site Access

Prior to performing sampling activities, the owners of any off-site properties for which sampling
has been proposed will be contacted. Unless and EPA representative designated by the WAM
to obtain off-site access is present in the field, the WESTON PTL will obtain permission from
the owners for WESTON to collect samples from their property. The owners of off-site
properties targeted for sampling will be provided with a fact sheet explaining the investigation,
if one is available.

4.2.5 Task 5—Command Post Establishment

After the safety meeting has been held, the WESTON team will establish a command post in an

accessible location at the site in an area generally thought to be unaffected by site operations,

if such an area is available. The command post will be located in the support zone in which

| work may proceed in Level D without continuous air monitoring. Access to the exclusion zone

| and contaminant reduction zone established around the on-site waste sources will be controlled
through the command post.

The command post will include the following:
L An equipment staging area where equipment can be prepared for use.

° A decontamination area (as spécified in the HASP, Appendix B) where field
personnel and equipment can be decontaminated.

] A sample management area where samples can be labeled, preserved, and
packaged.

Sampling activities to be performed in off-site areas, if any, will mobilize from the on-site
command post.

4.3 SAMPLING TASKS

Field tasks 6 through 12 associated with the collection of samples are described in the following
subsections. Sample locations are shown in Figures 4-1 and 4-2 at the end of this section.
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4.3.1_ Task 6—Documentation of Field Activities

The WESTON field team leader will document in a logbook the activities performed during the
sampling visit, as well as other significant observations made throughout the field investigation.
The field team leader will keep a chronological log of field activities in the logbook. In
addition, the field team leader will take photographs to support the observations documented in
the logbook.

The documentation recorded in the logbook for each sample location will include the following:
o Sample station number.

° Sample location (including the depth and the distance and bearing from a fixed
reference point).

® Sample description (matrix, color, odor, OVA responses, etc.).
o CLP sample numbers and tag numbers.

° Date and time of sample collection.

° Conditions around the sample location.

4.3.2 Task 7—Equipment Decontamination

Prior to sampling, the WESTON field team will decontaminate the sampling equipment that will
come in contact with the samples during collection procedures. Equipment decontamination will
be performed at the command post. To complete the decontamination process, the following
steps will be taken: '

o Wash equipment in a tub or bucket with a mixture of potable water and Liquinox
(or other nonphosphate detergent).

® - Rinse in a bucket with potable water.

° Rinse with deionized water.

] Allow to air dry.
To minimize the need for decontamination, WESTON will use dedicated sampling equipment,
when available, for each sample station. WESTON will decontaminate the sampling equipment
at the command post before and after use. The amount of rinsate water generated will be kept

to a minimum, and the rinsate water generated during the decontamination processes will be
collected in a small drum or 5-gallon buckets.
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At the end of the field activities, the water will be disposed of at the end of the samphng mission
in accordance with Task 17, discussed later in this work plan.

4.3.3 Task 8—Waste Samplin

WESTON will collect waste source samples at six sample stations (PO1 through P06) during the
field investigation to characterize pits 1 through 3. The waste samples will be collected from
the 2-to-24 inch depth interval using a hand core sediment sampler. The waste samples will be
collected in general accordance with the waste sampling operating procedures provided in
Appendix C. The waste samples that WESTON will collect are summarized in Tables 4-2 and
4-3 and shown on Figure 4-1.

4.3.4 Task 9—Soil Sampling

WESTON will not collect any soil samples as part of this investigation.

4.3.5 Task 10—Sediment Sampling

WESTON will collect drainage ditch and stream bottom sediment samples at 25 sample stations
(D01 through D25) during field investigation in order to document the extent of contaminant
migration in the surface water pathway. The sediment samples that WESTON will collect are
summarized in Tables 4-2 and 4-3 and shown on Figures 4-1 and 4-2.

Drainage ditch sediment samples will be collected at four sample stations (D01 through D04)
from the on-site drainage ditch bordering pits 1 through 3. The drainage ditch samples will be
collected from the 0-to-24 inch depth interval using disposable plastic scoops or a hand core
sediment sampler.

The stream bottom sediment samples will be collected from the 0-to-6 inch depth interval using
a deep lake bottom dredge. This type of sampler is designed to collect all types of benthos
sediments on all varieties of bottoms, except those of the hardest clay. A hand core sediment
sampler with extension handles will be used if the bottom consistency is too hard or vegetated
to allow the dredge sampler to work effectively. Bottom sediment samples will be collected at
21 sample stations (D05 through D25) in Bayou La Carpe, the Houma Navigational Canal, the
Intracoastal Waterway, and Bayou Black. The samples will be collected at seven cross-sections
of the streams, detailed as follows: three sample locations will be located at each cross-section,
and will consist of one sample collected from the middle of the channel and one sample collected
near each bank.

WESTON will use a moderate size boat to traverse the streams and travel between sampling
locations. When the appropriate sampling location has been identified, an anchor will be
deployed from the boat, if necessary, to maintain position. A rod will then be used to probe the
consistency of the bottom sediments to determine the appropriate sampling device. If necessary,
the boat will be equipped with a tripod and winch system for dredge sampler retrieval.
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4.3.6 Task 11—Surface Water Samplin,

WESTON will collect surface water samples at three sample stations (W01 through W03) to
determine if nearby drinking water intakes along the Intracoastal Waterway and Bayou Black
have been impacted by hazardous contamination. The surface water samples that WESTON will
collect are summarized in Tables 4-2 and 4-3 and shown on Figure 4-2.

4.3.7 Task 12—Groundwater Sampling

WESTON will not collect any groundwater samples because there are no identified drinking
water wells located within 1 mile of the site (LDOTD, 1996).

4.3.8 Task 13 uality Assurance/Quality Control

As part of the site investigation, quality assurance/quality control (QA/QC) samples will be
collected to verify the validity of the laboratory results and to determine if the sample integrity
may have been compromised as a result of field or laboratory procedures. The specific QA/QC
samples that will be collected are summarized in Tables 4-2 and 4-3, and described in the
following paragraphs.

Blind duplicate samples will be collected at a frequency of 1 per 10 samples for each sample
matrix, and submitted with the original samples in order to evaluate the reproducibility of the
laboratory methods and results. Efforts will be made to collect the duplicate sample in a
location where there is either visual evidence of contamination, or where contamination is
suspected. The duplicate sample will be a split or replicate of the original sample and will be
submitted for the same laboratory analyses as the original. To this end, blind field duplicate
samples will be collected at sample stations D02, D03, D05, P06, and W02.

Equipment blank samples will be collected at a frequency of 1 per day to evaluate the
effectiveness of decontamination procedures. The samples will be collected by pouring
deionized water over decontaminated equipment (i.e. hand core or dredge sediment sampler) and
collecting the rinse water in the appropriate sample containers.

4.3.9 Task 14—Sample Management

WESTON will manage the samples collected during the ESI in a manﬁer consistent with EPA
and EPA CLP guidelines. Specific guidelines are provided in the following subsections.
Additional guidelines are provided in Appendix D.

4.3.9.1 Sample Container Decontaniination
When a sample is collected and returned to the command post, the Sample Manager will see that

the outside of each container is decontaminated. To decontaminate the sample containers, each
sample container will be washed with deionized water and dried with a paper towel.
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4.3.9.2 Sample Documentation

Each sample will be appropriately documented and identified using the appropriate EPA CLP
labels, tags, and forms. The following guidelines will be used:

Each sample station will receive a set of CLP sample numbers. Samples for
organic analysis will receive sample numbers beginning with "F," the inorganic
samples will receive sample numbers beginning with "M," and samples for
special analyses will receive sample numbers beginning with "S."

Each bottle or jar for a sample station will receive a sample number sticker, a
sample tag, and a custody seal.

The sample information will be written on the appropriate traffic reports/chain-of-
custody forms, which will remain with the samples.

Additional information regarding sample documentation procedures is included in Appendix C.

4.3.9.3 Sample Packaging

Once labeling is completed, the Sample Manager and field team leader will review the sample
documentation for accuracy before the samples are packaged for shipping. Once this QA check
is completed, the samples will be packaged in coolers using the following guidelines:

Each sample bottle or jar will be placed within a lock-top bag, which will be
subsequently sealed.

The bottles and jars will be placed into coolers. Samples for organic, inorganic,
and special analyses will be placed into different coolers, as they typically will
be going to different laboratories.

Vermiculite will be poured and packed into the spaces around the sample
containers to fill empty space and help prevent breakage during transport.

At least two lock-top bags filled with ice will be placed on the samples in each
cooler to help maintain the ice chest temperature at approximately 4 °C.
Additional vermiculite may be added on top of the ice to fill the cooler.

The appropriate traffic report/chain-of-custody forms (laboratory copies only) will
be sealed inside a plastic lock-top bag and taped to the inside of the cooler lid.

The coolers will then be closed, and they will be sealed with strapping or packing
tape and at least two EPA custody seals (on opposite sides of the cooler). Also,
if samples need to be left unattended, they will be packed in a cooler and the
cooler will be sealed with custody tape and stored in a secured place.
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4.3.9.4 Sample Shipping

When sampling is completed for a given day, the sampling team will ship the samples by
Federal Express Priority Overnight Service (at government rate) to the assigned laboratories for
analytical testing. The names and addresses of the laboratories will be provided by EPA by the
Friday prior to the week that sampling activities are scheduled. Additionally, WESTON will
subcontract a laboratory to perform high concentration CLP compatible data analyses for the
samples to be collected from the on-site pits. After shipping the sampies, the Sample Manager
will contact the EPA Contract Laboratory Analytic Services Support (CLASS) with information
concerning the shipment.

4.3.10 Task 15—Sample Receipt Form Completion

Following sampling activities at the site or at off-site locations, the WESTON field team leader
will provide an EPA Receipt for Samples form to the representatives of the property sampled.
The property representatives need to sign these forms, and the field team leader should provide
the property owners with a carbon copy of the signed form. These forms will identify the date,
location, and type of each sample collected. The forms will be forwarded to EPA as part of the
final ESI report. An example Receipt for Samples form is included in Appendix D.

44 DEMOBILIZATION AND OTHER ACTIVITIES

The remaining tasks will be completed by the field team after all samples are collected and
shipped and after the field team leader acquires the consent of the WESTON PTL or Site
Manager.

4.4.1 Task 16—Demobilization

Following the completion of all sampling activities, the field team will decontaminate, package,
and transfer all nondisposable sampling equipment back to the WESTON RES warehouse in
Houston, Texas. The command post and decontamination areas will also be dismantled.
WESTON will, as possible, leave the site in the same condition it was prior to the investigation.

4.4.2 Task 17—Decontamination Rinsate Water Disposal or Staging

After completing sampling activities, the field team leader will request permission from the site
representative, if present, to dispose of the decontamination rinsate water in a known or
suspected source area at the site. If permission is granted, the water will be disposed of on-site.
If the site representative is not present during the fieldwork and the site is inactive and
abandoned, WESTON generally will dispose of the water on-site unless the site representative
has previously objected to this practice. The WESTON PTL will inform the site representative
of WESTON’s intent to dispose of the rinsate water on-site when the field team leader is notified
of the dates of the sampling visit.

If the site representative will not grant permission for on-site rinsate water disposal, the rinsate
water will be transferred to a small drum. The rinsate water will be sampled using protocol
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similar to that used for surface water sampling. The drum of water then will be sealed with
EPA custody tape, labeled, and staged in an area of the site designated by the site representative.

4.4.3 Task 18—Background Information Acquisition

While in the field, the WESTON field team leader and other designated personnel may collect
background information needed to close project data gaps, as time allows. Activities may
include visiting city offices to collect local agency file information and to obtain maps, locating
water wells in the area, or driving along the surface water pathway to visually document
fisheries and wetlands. Background research tasks will be assigned to the field team leader by
the PTL once sampling activities are completed. In general, only one or two of the field team
members will be assigned background research tasks and only if time allows.

4.5 COMMUNITY RELATIONS

Persons requesting site information from the WESTON field team will be instructed to submit
a Freedom of Information Act Request to Freedom of Information Officer, U.S. EPA Region
VI, 1445 Ross Avenue, Dallas, Texas 75202-2733. Reporters will be instructed to contact
EPA’s Office of External Affairs at (214) 665-2200 or contact the EPA representative in the
field if one is present. The WESTON field team leader will notify the WESTON PTL or Site
Manager immediately, if reporters are present at the site. WESTON personnel in the office in
turn will notify the EPA WAM.

4.6 FIELD FOLLOWUP MEMORANDUM
As stated in WESTON’s Generic Expanded Site Inspection Work Plan, WESTON will submit
a memorandum to the WAM describing any alterations that were made to the work plan in the

field. This memorandum will also serve to notify the WAM of any conditions observed at the
site that appeared to represent an imminent threat.

4.7 REPORT PREPARATION

After receipt of the validated analytical data, WESTON will prepare the final report for the ESI.
The report will contain information as specified in WESTON’s Generic Expanded Site Inspection
Work Plan and by regional guidance. The report format will include the following:

L An introduction describing the background and purpose of the investigation.

° A site characteristics section describing the site location, operating history, source
waste characteristics, and site concerns.

] A sampling activities section describing the field activities completed during the
ESI.
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| e Individual sections for the groundwater, surface water, soil exposure, and air
pathways, describing the environmental conditions at the site, likelihood of a
release, targets, and relevant analytical data.

L A summary and conclusions section discussing the major site concerns.
] A reference list.
L Photographs, field notes, and other reference material (included as appendices).
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EXPANDED SITE INSPECTION
TASK WORK PLAN

DELTA SHIPYARD
HOUMA, TERREBONNE PARISH, LOUISIANA
EPA CERCLA ID NO. LADO058475419
TABLE 4-1

ANTICIPATED PROJECT PERSONNEL

‘ NAME TITLE ROLES PROJECT RESPONSIBILITIES
Eric Tate Assistant Engineer II | Project Team Leader/ ® Project coordination in the
Field Team Leader WESTON office.

® Implementation of the Task Work
Plan in the field and final sample
location selection.

® Sampling oversight and quality
control.

® Logbook documentation and
photography.

® Public relations and client
interactions.

Dennis Hayes Associate Geologist | Site Safety Officer ® Implementation of the Health and
Safety Plan in the field.

® Safety oversight.

® Air monitoring equipment
calibration.

® Sample collection.

® Equipment management and
decontamination.

Pam Quackenbush | Associate Engineer |Sample Manager ® Sample documentation, packaging,
and shipping.

® EPA CLASS/RSCC coordination.

® Sample management.

® Equipment management and
decontamination.

® Mobilization/Demobilization.

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC., EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN
WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.
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Table 4-2
Delta Shipyard (CERCLIS ID LAD058475419)
Sampling Station Descriptions and Rationales

Station  ~ ‘ o . Sample
Identification/Type Description Rationale Identification/QC Type
Do1 Drainage ditch sample located Low concentration sediment sample DO01-51-1
Background approximately 400 feet north of the Pit | collected to establish on-site Normal
2 overflow pipe. background constituent :
concentrations.
D02 Drainage ditch sample located beneath | Low concentration sediment sample D02-51-1
Characterization |the Pit 2 overflow pipe. collected to document contamination Normal
in the overland flow path. '
D02-52-1
Duplicate
DO3 Drainage ditch sample located near Low concentration sediment sample D03-51-1
Characterization |the southwestern corner of Pit 3. collected to document contamination Normal
in the overland flow path.
D03-52-1
Duplicate
D04 Drainage ditch sample located at the |Low concentration sediment sample D04-51-1
Characterization |probable point of entry to the surface |collected to document contamination Normal
water pathway. in the overland flow path.
D05 Located in Bayou La Carpe at the Low concentration sediment sample D05-51-1
Characterization |PPE. collected to document contamination Normal
in the surface water pathway.
D05-52-1
Duplicate
|
| D06 Located in Bayou La Carpe at the Low concentration sediment sample D06-43-1
| Characterization |PPE. collected to document contamination Rinsate Blank
| in the surface water pathway.
3 D06-51-1
| Normal
Do7 Located in Bayou La Carpe at the Low concentration sediment sample D07-51-1
Characterization {PPE. collected to document contamination Normal
in the surface water pathway.
D08 Located approximately 500 feet south |Low concentration sediment sample D08-51-1
Characterization |of the site at the fork in Bayou La collected to document contamination Normal
Carpe. in the surface water pathway.
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Table 4-2 (Continued)
Delta Shipyard (CERCLIS ID LAD058475419)
Sampling Station Descriptions and Rationales
Station o ) Sample
Identification/Type | “Description Rationale Identification/QC Type
D09 Located approximately 500 feet south |Low concentration sediment sample D09-51-1
Characterization | of the site at the fork in Bayou La collected to document contamination Normal
Carpe. in the surface water pathway
D10 Located approximately 500 feet south |Low concentration sediment sample D10-51-1
Characterization |of the site at the fork in Bayou La collected to document contamination Normal
Carpe. : in the surface water pathway.
D11 Located in Bayou La Carpe, Low concentration sediment sample DI11-51-1
Characterization |approximately 4,000 feet downstream |collected to document contamination Normal
of the confluence with the Intracoastal |in the surface water pathway.
Waterway, and approximately 2,000
feet north of the site.
D12 Located in Bayou La Carpe, Low concentration sediment sample D12-51-1
Characterization |approximately 4,000 feet downstream | collected to document contamination Normal
of the confluence with the Intracoastal ]in the surface water pathway.
Waterway, and approximately 2,000
feet north of the site.
D13 Located in Bayou La Carpe, Low concentration sediment sample D13-51-1
| Characterization |approximately 4,000 feet downstream |collected to document contamination Normal
| of the confluence with the Intracoastal |in the surface water pathway.
| Waterway, and approximately 2,000
| feet north of the site.
| D14 Located near the drinking water intake | Low concentration sediment sample D14-51-1
‘ Background |along Bayou Black. collected to establish off-site Normal
background constituent concentrations
in the surface water pathway.
D15 Located near the drinking water intake j Low concentration sediment sample D15-43-1
Background |along Bayou Black. collected to establish off-site Rinsate Blank
background constituent concentrations
in the surface water pathway.
D15-51-1
Normal
D16 Located near the drinking water intake | Low concentration sediment sample D16-51-1
Background |along Bayou Black. collected to establish off-site Normal
background constituent concentrations
in the surface water pathway.
D17 Located near the Water Plant No. 3 Low concentration sediment sample D17-51-1
Characterization |drinking water intake along the collected to document contamination Normal
Intracoastal Waterway. in the surface water pathway.
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Table 4-2

(Continued)

Delta Shipyard (CERCLIS ID LAD058475419)
Sampling Station Descriptions and Rationales

Station . ] Sample
Identification/Type Description Rationale Identification/QC Type
D18 Located near the Water Plant No. 3 Low concentration sediment sample D18-51-1
Characterization |drinking water intake along the collected to document contamination Normal
Intracoastal Waterway. in the surface water pathway.
D19 Located near the Water Plant No. 3 Low concentration sediment sample D19-51-1
Characterization |drinking water intake along the collected to document contamination Normal
Intracoastal Waterway. in the surface water pathway.
D20 Located in the Houma Navigational |Low concentration sediment sample D20-51-1
Characterization |Canal, approximately 4,000 feet collected to document contamination Normal
downstream of the confluence with the | in the surface water pathway.
Intracoastal Waterway.
D21 Located in the Houma Navigational Low concentration sediment sample D21-51-1
Characterization |Canal, approximately 4,000 feet collected to document contamination Normal
downstream of the confluence with the {in the surface water pathway.
Intracoastal Waterway.
D22 Located in the Houma Navigational |Low concentration sediment sample D22-51-1
Characterization | Canal, approximately 4,000 feet collected to document contamination Normal
downstream of the confluence with the |in the surface water pathway.
Intracoastal Waterway.
D23 Located in the Houma Navigational |Low concentration sediment sample D23-51-1
1 Characterization | Canal, approximately 2,000 feet collected to document contamination Normal
| downstream of the confluence with in the surface water pathway.
Bayou La Carpe.
D24 Located in the Houma Navigational Low concentration sediment sample D24-51-1
Characterization | Canal, approximately 2,000 feet collected to document contamination Normal
downstream of the confluence with in the surface water pathway.
Bayou La Carpe.
D25 Located in the Houma Navigational Low concentration sediment sample D25-43-1
Characterization | Canal, approximately 2,000 feet collected to document contamination Rinsate Blank
} downstream of the confluence with in the surface water pathway.
Bayou La Carpe.
D25-51-1
Normal
PO1 Located in Pit 1 High concentration waste sample P01-71-1
Characterization collected for source characterization. Normal
P02 Located in Pit 1. High concentration waste sample P02-43-1
Characterization collected for source characterization. Rinsate Blank
P02-71-1
Normal
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Table 4-2

(Continued)

Delta Shipyard (CERCLIS ID LAD058475419)
Sampling Station Descriptions and Rationales

Station . ] Sample
Identification/Type Description Rationale Identification/QC Type
P03 Located in Pit 2. High concentration waste sample P03-71-1
Characterization collected for source characterization. Normal
P04 Located in Pit 2. High concentration waste sample P04-71-1
Characterization collected for source characterization. Normal
POS Located in Pit 3. High concentration waste sample P05-71-1
Characterization collected for source characterization. Normal
P06 Located in Pit 3. High concentration waste sample P06-71-1
Characterization collected for source characterization. Normal
P06-72-1
Duplicate
Wwo1 Located at the drinking water intake at | Low concentration surface water Wo01-11-1
Background |the Bayou Black pump station. sample collected to establish Normal
background constituent concentrations
in the surface water pathway.
W02 Located at the Water Plant No. 3 Low concentration pre-treatment water W02-11-1
Characterization | drinking water intake along the sample collected to document Normal
Intracoastal Waterway. contamination in the surface water
pathway.
W02-12-1
Duplicate
wWo3 Located at the Water Plant No. 3 along|Low concentration post-treatment -W03-11-1
Characterization |the Intracoastal Waterway. water sample collected to document Normal
contamination in the surface water
pathway.
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EXPANDED SITE INSPECTION
TASK WORK PLAN

DELTA SHIPYARD
HOUMA, TERREBONNE PARISH, LOUISIANA
EPA CERCLA ID NO. LAD058475419

TABLE 4-3

SAMPLING INFORMATION

TYPE OF
CONTAINERS SAMPLE
SAMPLE REQUIRED PER ANALYSES PRESERVATION
Waste Two 4 oz. glass jars Volatiles Cool to 4 °C
One 8 oz. glass jar BNAGs/Pesticides/PCBs { Cool to 4 °C
One 8 oz. glass jar Metals/Cyanide Cool to 4 °C
Sediment Two 4 oz. glass jars Volatiles Cool to 4 °C
One 8 oz. glass jar BNAs/Pesticides/PCBs | Cool to 4 °C
One 8 oz. glass jar Metals/Cyanide Cool to 4 °C
Water Two 40-mL vials Volatiles Cool to 4 °C
Four 1-L glass bottle BNAs/Pesticides/PCBs [Cool to 4 °C
One 500 mL plastic bottle | Total Metals Cool to 4 °C and
preserve with NaOH
One 500 mL plastic bottle | Cyanide Cool to 4 °C and
preserve with HNO,
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SECTION §
PROJECT INFORMATION

This section outlines basic project management information for the ESI. Details concerning key
personnel and the project schedule are provided. Reference should be made to WESTON’s
Generic Expanded Site Inspection Work Plan (WESTON Document Control Number 4603-26-
0002) for more detailed information concerning WESTON’s project management plan.

5.1 KEY PROJECT PERSONNEL

The anticipated key project personnel for this ESI assignment are shown on Figure 5-1.

5.2 PROJECT SCHEDULE

The overall project schedule is summarized in Table 5-1.
5.3 SAMPLING VISIT SCHEDULE

Sunday 8:00 p.m. Team members arrive in Houma, Louisiana.

Monday 8:00 a.m. Team arrives at site and conducts site health and safety meeting.
Samplers establish command post. Field Team Leader and Sample
Manager prepare sample tags and labels.

9:00 a.m. Team collects waste and drainage ditch sediment samples. Sample
Manager documents samples.

12:00 p.m. Lunch.
1:00 p.m. Team verifies sample documentation and packages samples.

4:00 p.m. Field Team Leader and Sample Manager depart for Federal Express
to ship samples. Samplers decontaminate and load equipment and
depart the site for the day.

Tuesday 8:00 a.m. Team arrives at site and holds brief safety meeting. Samplers
establish command post. Field Team Leader and Sample Manager
prepare sample tags and labels.

9:00 a.m. Team launches boat and collects stream bottom sediment samples.
Sample Manager documents samples.

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC., EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN
WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.
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Wednesday

Thursday

Friday

54

2:00 p.m.

4:00 p.m.

8:00 a.m.

9:00 a.m.

2:00 p.m.

4:00 p.m.

8:00 a.m.

9:00 a.m.

2:00 p.m.

4:00 p.m.

Return to shore. Team verifies sample documentation and packages
samples.

Field Team Leader and Sample Manager depart for Federal Express
to ship samples. Samplers decontaminate and load equipment and
depart the site for the day.

Team arrives at the site and holds brief safety meeting. Samplers
establish command post. Field Team Leader and Sample Manager
prepare sample tags and labels.

Team launches boat and collects stream water and bottom sediment
samples. Sample Manager documents samples.

Return to shore. Team verifies sample documentation and packages
samples.

Field Team Leader and Sample Manager depart for Federal Express
to ship samples. Samplers decontaminate and load equipment and
depart the site for the day.

Team arrives at the site and holds brief safety meeting. Samplers
establish command post. Field Team Leader and Sample Manager
prepare sample tags and labels.

Team launches boat and collects the remainder of the stream water and
bottom sediment samples. Sample Manager documents samples.

Return to shore. Team verifies sample documentation and packages
samples.

Field Team Leader and Sample Manager depart for Federal Express
to ship samples. Samplers decontaminate and load equipment and
depart the site for the day. Team demobilizes and returns to Houston.

Contingency

PH ER

Important phone numbers that may be needed by the field team leader include the following:

Local Hospital: (504) 873-2200
WESTON 24-hour Emergency: (800) 229-3674
WESTON Office: (713) 621-1620

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC., EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOéED IN
WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.
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WESTON RES: (713) 957-3267

WESTON RES PAGER: (800) 409-2261

EPA WAM (Lon Biasco): (214) 665-6673

EPA RSSC (Myra Perez/Christy McDowell): (713) 983-2130/(713) 983-2137
EPA (CLASS-Jonathan Rude): (703) 519-1471

Place of Lodging in the Field: To be determined

Federal Express (National): (800) 238-5355

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC., EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN
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FIGURE 5-1

ANTICIPATED KEY PERSONNEL

Lon Biasco

EPA Region VI WAM

Barry Simmons, P.E.

Barry Simmons, P.E.

WESTON CLP
Coordinator

Pam Quackenbush

Asst. Zone Program
Mgr.

Robert Beck, P.E.

Site Manager

Myra Perez John DiFilippo, Jr.,
P.E.
EPA Region VI RSCC Zone Program
Manager

Cecilia Shappee, P.E.

Quality Assurance
Officer

Eric Tate

Project Team Leader/
Field Team Leader

Darryl Drenon

Regional Safety
Officer

Dennis Hayes

Field Sample Manager

Site Health and
Safety Officer
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EXPANDED SITE INSPECTION
TASK WORK PLAN

DELTA SHIPYARD
HOUMA, TERREBONNE PARISH, LOUISIANA
EPA CERCLA ID NO. LAD058475419
TABLE 5-1

PROJECT SCHEDULE
(1996)

TARGET MILESTONES

I MARCH APRIL MAY JUNE JULY AUGUST

SEPTEMBER

OCTOBER

SITE RECONNAISSANCE

WORK PLAN SUBMITTAL TO EPA

WORK PLAN REVIEW/APPROVAL BY EPA

LABORATORY SPACE REQUEST

EQUIPMENT MOBILIZATION

FIELD SAMPLING VISIT

DATA ANALYSIS BY EPA LAB/CLP LAB

DATA VALIDATION BY EPA

REPORT WRITING

REPORT QUALITY ASSURANCE

REPORT SUBMISSION
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{»M% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

« "'°“° 1445 ROSS AVENUE. SUITE 1200
DALLAS. TEXAS 75202-2733
7 February 1996
URGENT LEGAL MATTER - PROMPT REPLY NECESSARY
CERTIFIED MAIL/RETURN RECEIPT REQUESTED - Z 348 084 297
EPA 1.D. NO.: LAD(Q58475419
ATTN: Mr. Lynn Dean

No. 1 Dean Street
Braithwaite, Louisiana 70040

RE: EPA Expanded Site Inspection
Site Access Request
Delta Shipyard, Houma, Louisiana

Dear Mr. Dean:

The purpose of this letter is to request you to voluntarily permit the U.S. Environmental
Protection Agency (EPA), and its officers, employees or representatives, authorized by EPA,

including but not limited to Roy F. Weston, Inc. (WESTON,), (Contract No. 68-W9-0015),
access to the above referenced property located at 201 Industrial Boulevard in Houma, Louisiana
so that EPA can enforce the provisions of the Comprehensive Environmental Responsibility
Compensation and Liability Act (CERCLA), as amended, 42 U.S.C. § 9601 et seq., copy
pertinent documents or records, inspect the site, and obtain samples of any suspected hazardous
substance or pollutant or contaminant found on site. A description of the property or a map
identifying the site for which access is required is attached.

Specifically, WESTON has been requested by the EPA, Region 6 to conduct an Expanded Site
Inspection of the Delta Shipyard Site to further assess the degree of risk to the public health,
welfare, and environment related to hazardous substances, pollutants or contaminants that may
be present at the site. Based on preliminary file information, EPA finds it necessary to perform
this Expanded Site Inspection at your site pursuant to 40 CFR 300.400 Subpart E.

Section 104(e) of CERCLA, 42 U.S.C. Section 9604(e), explicitly grants EPA the authority to
enter a property at reasonable times to inspect and obtain samples from any location of any
suspected hazardous substance or pollutant or contaminant. Further, the cited section authorizes
EPA to require any person who has or may have information relating to any of the following
to furnish information or documents relating to:
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URGENT LEGAL MATTER - PROMPT REPLY NECESSARY
7 February 1996
Page 2

1. The identification, nature and quantity of materials which have been or are
generated, treated, stored, or disposed of at vessel or facility, or transported to
a vessel or facility;

2. The nature or extent of a release of a hazardous substance, or pollutant, or
contaminant at or from a vessel or facility; :

3. Information relating to the ability of a person to pay for or perform a cleanup.

It is EPA policy to seek voluntary cooperation from the public when possible. Consequently,
EPA is making this request for access to the property and records mentioned above. EPA hopes
that you will voluntarily comply by signing, dating and returning the enclosed Consent for
Access to Property, to the address indicated below within seven days of your receipt of this
letter. Please mail it to:

Eddie Sierra

Superfund Site Assessment (6SF-RA)
USEPA Region 6

1445 Ross Avenue, Suite 1200
Dallas, Texas 75202-2733

If EPA does not receive the enclosed consent for access to the property, signed and dated by
you, EPA will treat your failure to respond as a denial of access. Please note that EPA will not
agree to conditions which will restrict or impede the manner or extent of an inspection or
response action, impose indemnity or compensatory obligations on EPA, or operate as a release
of liability. Should you impose conditions of this nature in the consent for access to the
property, EPA will treat this as a denial of consent.

Failure to grant EPA access may result in the issuance of an order directing compliance with
EPA'’s request for access. Failure to comply with such an order may result in a civil action in
United States District Court to enjoin compliance with the order. EPA may also seek the
assessment of a civil penalty not to exceed $25,000 per day of noncompliance with the order.
You may assert a business confidentiality claim covering part of the information you submit in
response to this request. Any such claim must be made by placing on (or attaching to) the
information, at the time it is submitted to EPA, a cover sheet or a stamped or typed legend or
other suitable form of notice employing language such as “trade secret,” "proprietary,” or
*company confidential." Confidential portions of otherwise nonconfidential documents should
be clearly identified and may be submitted separately to facilitate identification and handling by
EPA. If you make such claim, the information by that claim will be disclosed by EPA only to
the extent, and by the means of the procedures, set forth in Subpart B of 40 CFR Part 2. If no
such claim accompanies the information when it is received by EPA, it may be made available
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7 February 1996
Page 3

to the public without further notice to you. The requirements of 40 CFR Part 2 regarding
business confidentiality claims were published in the Federal Register on September 1, 1976,
and amended on September 8, 1978, and December 18, 1985.

As part of the information gathering process, the collection of samples from your site may
become necessary. This collection process may generate investigation derived wastes (IDWs)
such as equipment, rinsate water, or disposable personal protective clothing. WESTON will
manage these IDWs in the most responsible manner consistent with EPA policy regarding these
wastes, which is to leave site conditions essentially unchanged, such as to return soil cuttings
to the location from which they were taken or properly to dispose of the IDWs.

Field inspection activities are tentatively planned for May 1996 through June 1996. You will
be given at least two (2) weeks notice prior to the site visit. Eric Tate will be contacting you
to verify the exact dates of this visit. During the visit you will be provided with a receipt
describing any samples obtained and, if you so request, you will be given a portion of each
sample. There will be no charge for the samples EPA provides you. If you would like a
portion of each sample, please put a check mark in the space provided in the enclosed consent
for access to property. If you do not wish to be provided with a portion of each sample, please
put a check mark in the alternative space. If you do not mark any space, EPA will treat your
failure to respond as your statement that you do not wish to be provided with a portion of each
sample.

You can obtain a copy of the resulting inspection report and analytical data by writing to Ed

Sierra, Chief, Superfund Site Assessment Section (6SF-RA), EPA Region 6, 1445 Ross Avenue,
Suite 1200, Dallas, Texas 75202-2733.
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Page 4

In future inquiries, please indicate your site’s EPA LD. Number and name as listed, to ensure
prompt processing. If you have any questions concerning this matter, please contact me at
(214) 665-6740.

Sincerely,

Eddie Sierra
Superfund Site Assessment
EPA Region 6

cc:  Tim Knight
LDEQ - Inactive and Abandoned Sites Division
P. O. Box 82282
Baton Rouge, LA 70884-2282

bec:  D. Gray (6X)
V. McFarland (6SF-P)
M. Peycke (6SF-DL)
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Page 4

In future inquiries, please indicate your site’s EPA 1.D. Number and name as listed, to ensure
prompt processing. If you have any questions concerning this matter, please contact me at
(214) 665-6740.

Sincerely,

Eddie Sierra
Superfund Site Assessment
EPA Region 6

cc:  Tim Knight
LDEQ - Inactive and Abandoned Sites Division
P. O. Box 82282
Baton Rouge, LA 70884-2282
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CONSENT FOR ACCESS TO PROPERTY
Name: Lynn Dean EPA 1.D. No.: LADO058475419
Site Name: Delta Shipyard,

Houma, Louisiana

Description
of Property: The Delta Shipyard is located at 201 Industrial Boulevard in Houma, Louisiana
(see attached site location map).

I hereby consent to officers, employees, and representatives authorized by the United States
Environmental Protection Agency (EPA) entering and having continued access to my property

for the following purposes:
1. Reviewing and copying documents related to the site;
2. The taking of such soil, water and air samples as may be determined to be
necessary;

3. The sampling of any solids or liquids stored or disposed of on property;
4. The drilling of holes and the installation of monitoring wells for subsurface
investigation of subsurface contamination.

I realize that these actions are undertaken pursuant to EPA’s response and enforcement
responsibilities under the Comprehensive Environmental Responsibility, Compensation, and
Liability Act, as amended (CERCLA), 42 U.S.C. § 9601 et seq., as well as 40 CFR Part
| 300.400 Subpart E.

I am the property owner, or a responsible agent of the property owner, and I warrant that I have
the authority to enter into this access agreement.

Place a check mark in the appropriate space. Please note that if no selection is made EPA will
assume that you do not wish to be provided with a portion of the sample.

() Please provide me with a portion of each sample taken at the property described above. I
understand that there will be no charge for the sample portions provided by the EPA. I also
understand that I must furnish suitable containers, be responsible for the laboratory analytical
analysis, and sign for the transfer of custody from the EPA designated sampler.

( )' I do not wish to receive a portion of samples taken at the property described above.

This written permission is given by me voluntarily with knowledge of my right to refuse and
without threats or promises of any kind.

DATE SIGNATURE, Title

arcs:46032631:dean. 126(1cd)
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Namet Lymn Desn EFA LD. No.: LADOS8475419
Site Name: Dclts  Shipyard,
Hooma, Louisisana

Deseription .
of Property: The Delta Shipyard is located at 201 Industrial Boglevard in Houma, Louisiana

(see atinched site location map).
Immwmmumwwmumm
Eavironmental Protection Ageacy (EPA) catering and kaving continued access 10 my property
for the following purposes:

L Reviewing and copying docements rclated ¥ the site;
2. 'The wking of such sail, water and air samples as may be determinod to be

DECESSATY;

3.  The sampling of any solids or liquids stored or disposed of oo proparty;

4. ncdﬁnhgofhobmd&einmmdmimmsbm
investigation of ssbsurface contamination.

I reglize that these actions are undertaken pursuant © EPA's responsc and coforcemsnt

usder the Comprehensive Environmental Responsibility, , and
ummmmm).au.s.c.gesMumuwdluwcmm
300.400 Subpart E.

Immmwm,mamﬁbkwamcmm.MImt that { have
the authority to enter into this access agreement.

Place ¢ check mark in the appropriate space. Please nots that if no sclcction 1y made BEPA will
agsume that you do noé wish to be provided with a pastion of the sample.

M‘Mwﬂsmwlﬂumﬂmo&'wﬁ mmple taken at the property described above. T
understand that there will be no charge for the ssmple postions provided by the EPA. 1 alwo
understand that I must fumish soitabls containers, be respousible for the laboratory snatyticsl
analyxis, and sign for th transfer of custody from the EPA designated sampler.

O I do not wish 10 receive 2 portion of sumpies taken at the property described zbove.

mmpuniﬁnuisgimbyquWﬂyvﬁthmupofmyﬂmwmm
without threats or promises of sy kind.

; ”
273 y& % g AINACER
DATE SIGNATURE, Ti JOR LIRS DFARS

KEN SERICAE
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Prepared by: Joy Ishigo W.0. Numbar: 04603-026-031-0300 Date: 03/01/96

Project Identification: Site History: (describe brisfly)

Division: South Central Region - Houston

Department/Office: 000536/000910 Site was a cleaning and repairing facility for oil barges and fishing
Site Name: Delta Shipyard vessels.

Client: US EPA - ARCS
Work Location Address: 202 Industriel Boulevard
Houma, Louisiana

Scope of Work: (describe briefly)

Site reconnaissance visit and sempling visit to conduct an ARCS Expanded Site Inspection.

O Site visit only; site HASP not necessary. List personnel here and sign off below:

Site regulatory status: ., , R
CERCLA/SARA RCRA Other Federal Agency = Safety Officer Manual (Required to be On Site)
Based on the Hazard Assessment and Regulatory Status, determine the Standard HASP(s) spplicable to

X US EPA O US EPA O DOE this project. Indicate below which Standard HASP will be used and append the appropriate pages of this
D D D form along with the Standerd Plan.

State State USACE ] Stack Test
O NPL Site NRC Air Force | Air Emissions
OSHA O1ocrr20 O

D Asbestos

) o ’ nyn
= Hazard Communication (Req’d See Attachment "D") 0 industrial Hygiene

X 1910 O 19026 O state

oooaaon

[ Hazardous Material

s;\;ci;/:;g/l‘c’:ﬁs‘ DA IZLYk/ K. DleNoN DA] / (/D\—’—‘ Date: élﬂ

Nm(an) N/ Signeture
Other "WU\( v ‘u 0 S %(ﬂ%[b’c& Date -\'S’ gu::.v

Nemne (Print) ! Signature

Approved by:

Project Director/ %/% S. Ab/&'ﬂ% @’/ < U:mu@\. Date: 3(%‘?@

Project Manager Nerme (Print) 4 Signature

In accordance with WESTON's Personal Protective Equipment Program and 29 CFR 1910.132 at the site prior to personnel beginning work the
SHCS and/or the Site Manager have evaluated conditions and verified that the personal protective equipment selection outlined within this HASP is

appropeifite for the hazards known or expected to exist. (Refer to Safety Officer Manual Se: twr&&uqonal Protection Program for Guidance)
SHSC Dsne Manager 5; 7:2‘@ 42. M Date: 3/7/9K

Nm {Print} Signature
Project start date: 29 Feb 1996 This site HASP must be reissued/reapproved for any Amendment date(s): By:
End date: 29 Aug 1996 activities conducted after: 1. f/23/9‘ yaﬁdy Ho.yes
2. o
Date: 29 August 1996 3.
4
5

Page 1 of 32
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Organization/Branch Name/Title Address Telephone

WESTON/SCR Eric Tate 5599 San Felips, Suite 700 (713) 621-1620
Project Team Leader Houston, TX 77056

WESTON/SCR Joy Ishigo 5599 San Felipe, Suite 700 (713) 621-1620
Assistant Engineer Houston, TX 77056

WESTON/SCR Oumn'x He. 5599 San Felipe, Suite 700 (713) 621-1620
Asxec-'o.‘te ({: on,'st Houston, TX 77056

Roles and Responsibilities:

WESTON SUBCONTRACTORS

Organization/Branch Name/Title Address Telephone

N/A

Roles and Responsibilities:

‘SITE SPECIFIC HEALTH AND-SAFETY PERSONNEL

The Site Health and Safety Coordinator (SHSC) for activities to be conducted at this site is: Eric Tate
The SHSC has total responsibility for ensuring that the provisions of this Site HASP are adequate and implemented in the field.

Changing field conditions may require decisions to be made concerning adequate protection programs. Therefore, the personnel
assigned as SHSCs are experienced and meet the additional training requirements specified by OSHA in 29 CFR 1910.120

Qualifications: At @ minimum, the SHSC will be a WESTON-certified Level D SHSC. Training includes: OSHA 40-hour hazardous
waste training and current refresher training as applicable, current first-aid, CPR, blood-borne pathogen, dangerous goods shipping,
and WESTON SHSC training.

Designated alternates include: nemi: M‘/e" , Brra,, I/u?se

Corporste Health and Safety Page 2 of 32 deits:hasp | doc




Hazard Assessment

Background Review: O Complete X Partial if partial why? Areas of site remained unsampled

Activities Covered Under This Plan:

No. Task/Subtask Description Schedule
1. Site Reconnasissance Site walk-through with note taking and
photographs.
2. Soil Sampling Surface soil sampling from on-gite and off-site
locations.
3. Sediment Sampling Sediment sampling from on-site and off-site
locations.

Types of Hazards:

D Numbers refer to one of the following hazerd svaluation forms. Complete hazard evalustion forms for sach appropriste hazerd class.
Physiochemical il Chemically Toxic EJ Radiation B Biological &
lonizing:
= A o) X Inhalation = Carcinogen ¢ O Etiological Agent
ammable
x Ingestion O Mutagen (] Internal exposure = Other (Piant, insect, animal)
= Explosive B contact O Teratogen O
) External exposure
O corrosive B absorbtion
54| R . = Non-ionizing: iz X
eactive OSHA 1810.1000 Substance Physical Hazards B]
{Air Contaminants) O ]
O o, Rich wv IR O L
Construction Activities
O 0, Deficient X osHa Specific Hazard Substance Orr 0 microw
Standard
{Refer to HASP Form 04HASP.894 for Listing.) D Laser

Source/Location of Contaminants and Hazardous

Directly Related to Tasks Indirectly Related to Tasks - Nearby Process{es) That Could Affect Team Members:
& air O ciient Facility
E Other Surface D Nearby Non-client Facility

X

Groundwater Describe: In accordance with the Scope of Work, a client briefing will not be
7] Soil arranged before the site reconnaissance is performed. Subsequently, a briefing may
be held with EPA to identify imminent threats associated with the site, if any.

x Surface Water

a Sanitary Wastewater

D Process Wastewater D Client Bfiefing Alraned
O Other
Corporate Health and Safety Page 3 of 32 ) deite:haep!.doc




Chemical Contaminants of Concern

Provide the data requested for chemical contaminants on HASP Form 33HASP.894 or attach
data sheets from an acceptable sources such as NIOSH pocket guide, condensed chemical
dictionary, ACGIH TLV booklet, etc. List chemical and concentration below and locate data
sheets in Appendix A of this HASP,

& nia

ldentify hazardous materials used or on-site and attach Material Safety Data Sheets (MSDS)
for all reagent type chemicals, solutions, or other identified materials that in normal use in
performing tasks related to this project could produce hazardous substances. Ensure that all
subcontractors and other parties working nearby are informed of the presence of these
chemicals and the location of MSDS’s. Obtain from subcontractors and other parties lists of
the hazardous materials they use or have on-site and identify focation of MSDS’s here. List
chemicals and quantities below and locate MSDS in Appendix B of this HASP.

Chemical Name Quantity

Chemical Name Concentration (if known)
(mg/kg)
Benzene Barium 0.070 20.5
Ethylbenzene Beryllium 0.170 0.094
Xylenes Cadmium 0.240 0.0049
Carbazole Chromium 0.69 0.527
Chrysane Lead 5.3 0.632
Negh Balene Mercury 1.0 0.0013
Phenanthrene Selenium 8.8 0.037
Pyrene Zinc 12.0 0.666
4,4 DDD Vanadium 0.035 0.0301
Heptachlorepoxide Flouoranthene 0.025 13.0
Hethoxychlor Fluorene 0.069 5.10
2-Methyinaphthalene Indeno(1,2,3-ed}pyrene 47.0 3.0
Benzo(bjfluoranthens Arsenic 6.10 0.0297
Benzo(g,h,i)perylene Anthracene 2.5
Dibenz(a,hjanthracene 1.3
Aluminum 10.9
Autimony 0.0125

.

OSHA SITE SPECIFIC HAZARDOUS SUBSTANCES

The following substances may require specific medical, training, or monitoring based upon concentration or evaluation of risk. See the appropriate citation listed under 29 CFR 1910 or
1926 for additional information.

(] 1910.1001 Asbestos 1910.1002 Coal tar pitch volatiles

a 1910.1005 [Reserved]) a 1910.1006 Methyl chloromethyl ether

O 1910.1009 beta-Naphthylamine 3 1910.1010 Benzidine

03 1910.1003 4-Nitrobiphenyi

[ 1910.1007 3,3"-Dichlorobenzidine (and its salts).

0 1910.1004 slpha-Naphthylamine

0J 1910.1008 bis-Chloromethyi ether

0 1910.1017 Vinyl chloride
X 1910.1028 Benzene

O 1910.1045 Acrylonitrile

O 1910.1013 beta-Propiolactone

a 1910.1014 2-Acetylaminofluorene
2 1910.1018 Iinorganic arsenic
03 1910.1029 Coke oven emissions

0 1910.1047 Ethytene oxide

0J 1910.1011 4-Aminodipheny!

a 1910.1015 4-Dimethylaminoazobenzene
& 1910.1025 Lead

O 1910.1043 Cotton dust

03 1910.1048 Formaldehyde

[J 1910.1012 Ethyteneimine

03 1910.1016 N-Nitrosodimethylamine

& 1910.1027 cadmium

a 1910.1044 1,2-dibromo-3-chloropropane

03 1910.1050 Methytenedianiline

Corporate Health and Safety
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* HEALTH AND

AFETY EVALUATION - [2] BIOLOGICAL H

'

AZARDS OF CONCERN

= Poisonous Plants (FLD 43)

Location/Task No(s).: Al

Source: D Known E Suspect

Route of Exposture: D inhalation O ingestion

[ Contact D Direct Penetration

B insects (FLD 43)

Location/Task No(s).: All
Source:

Route of Exposure:

D Known X Suspect
O Inhalation a ingestion

D Contact E Direct Penetration

Route of Exposure: g Inhalation a Ingestion

D Contact X Direct Penetration

Route of Exposure:

Team Member(s) Aliergic: O Yes 24 No Team Member(s) Allergic: a Yes = No
immunization required: a Yes = No Immunization required: O Yes = No

& snakes, Reptiles (FLD 43) & Animals (FLD 43)

Location/Task No(s).: All Location/Task No(s).: All

Source: a Known = Suspect Source: D Known a Suspect

() Inhalation a ingestion

D Contact E Direct Penetration

Route of Exposure: O Inhalation O Ingestion

O Contact O Direct Penetration

Team Member(s) Allergic: O Yes (] No
O Yes O No

Immunization required:

Tetanus Vaccination within Past 7 yrs: O Yes O No
(see Note #1 below)

Route of Exposure:

Team Member(s) Allergic:

Immunization required:

Team Member(s) Allergic: 0O Yes X No Team Member(g) Allergic: O Yes R No
Immunization required: O Yes X No Immunization required: a Yes = No

FLD 43 — WESTON Biohazard Field Operating Procedures: Att. OP =

O Sewage O Etiologic Agents (List)

Location/Task No(s).: Location/Task No(s).:

Source: O Known O Suspect Source: O Known o Suspect

O Inhalation O Ingestion

0 Contact O Direct Penetration

O Yes D No
D Yes O No

FLD 44 — WESTON Bloodborne Pathogens Exposure Control Plan - First Aid Procedures: Att. OP =

FLD 45 — WESTON Bloodborne Pathogens Exposure Control Plan — Working with Infectious Waste: Att. OP a

tecammendead..

Note #1: A tetanus injection is recommended every 10 years for employees with "normal exposure risks.” However, if
employees have frequent potential for exposure at "higher risk,” as working with raw sewage, then a frequency of 7 years is

Corporate Health and Safety
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NONIONIZING RADIATION

Type of
Nonionizing Source Wavelength Control Monitoring
Task # Radiation Onsite TLV/PEL Range Measures Instrument
Ultraviolet
infrared
Radio Frequency
Microwave
Laser 4
IONIZING RADIATION
DAC {Ci/mL)
Radioactive Surface
Major Half-Life Contamination Monitoring
Task # Radionuclide Radiations (Years) D w Y Limit Instrument
Corporate Health and Safety Page 6 of 32 dolte:howp1.doc




Phy.Haz.Cond.

Physical Hazard

Loud noise

Hearing loss/disruption of communication

FLDO1 - Noise Protection

Inclement weather

Rain/humidity/coid/ice/snow/lightning

FLDO2 - Inclement Weather

Steam heat stress

Burns/displaced oxygen/wet working surfaces

FLDO3 - Hot Process - Steam

Heat/Stress

Burns/hot surfaces/low pressure steam

FLDO4 - Hot Process - LT3

Ambient heat stress

Heat rash/cramps/exhaustion/heat stroke

FLDOS - Heat Stress Prevention/Monitoring

Cold Stress

Hypothermia/frostbite

FLDOG - Cold Stress

Cold/wet

Trench/paddy/immersion foot/edema

FLDO7 - Wet Feet

Confined spaces

Falis/ourns/drowning/engulfment/electrocution

FLDOS8 - Confined Space Entry

Explosive vapors

Thermal burns/impaction/dismemberment

FLDO9 - Hot Work

Improper lifting

Back strain/abdomen/arm/leg muscle/joint injury

FLD10 - Manusl Lifting/Handiing Heavy Objects

Uneven Surfaces

Vehicle accidents/slips/trips/falls

FLD11 - Rough Terrain

Poor housekeeping

Slips/trips/falis/punctures/cuts/fires

FLD12 - Housekeeping

Structural integrity

Crushing/overhead hazards/compromised floors

FLD13 - Structural Integrity

Hostile persons

Bodily injury

FLD14 - Site Security

Remote Aree

Slips/trips/falls/back strain/communication

FLD1S - Remote Area

Improper Cyi.Handling

Mechanical injury/fire/explosion/suffocation

FLD16 - Pressure Systems - Compressed Gases

Water Hazards

Poor visibility/entanglement/drowning/cold stress

FLD17 - Diving

Water Hazards

Drowning/heat/cold stress/hypothermia/falls

FLD18 - Operation and Use of Boats

Water Hazards

Drowning/frostbite/hypothermia/falis/electrocution

FLD19 - Working Over Water

Vehicle Hazards

Struck by vehicle/collision

FLD20 - Traffic

Explosions

Explosion/fire/thermasl burns

FLD21 - Explosives

Moving mechanical parts

Crushing/pinch points/overhead hazards

FLD22 - Heavy Equipment Operation

Moving mech.parts

Overhead hazard/elactrocution

FLD23 - Crenes/Lifting Equipment Operation

Working at elevation

Overhead hazards/falls/electrocution

FLD24 - Aerial Lifts/Manlifts

Working at elevation

Overhead hazard/falls/electrocution

FLD25 - Working at Elevation

Working at elevation

Overhead hazard/falis/electrocution/slips

FLD26 - Ladders

Working at elevation

Slips/trips/falls/overhead hazards

FLD27 - Scaffolding

Trench Cave-in

Crushing/falling/overhead hazards/suffocation

FLD28 - Excavating/Trenching

Improper material handliing

Back injury/crushing from load shifts

FLD29 - Materials Handling

Physiochemical

Explosions/fires from oxidizing, flam./corr.material

FLD30 - Hazardous Materials Use/Storage

Physiochemical

Fire and explosion

FLD31 - Fire Prevention/Response Plan Required

Physiochemical

Fire

FLD32 - Fire Extinguishers Required

Structural integrity

Overhead/electrocution/slips/trips/falis/fire

FLD33 - Demolition

Electrical Electrocution/shock/thermal burns FLD34 - Utilities

Electrical Electrocution/shock/thermal burns FLD3S5 - Electrical Safety
Burns/Fires Heat Stress/Fires/Burns FLD36 - Welding/Cutting/Burning
Impact/thermal Thermal burn/high pressure impaction/heat stress FLD37 - High Pressure Washers

Impaction/electrical

Smashing body parts/pinching/cuts/electrocution

FLD38 - Hand and Power Tools

Poor visibility

Slips/trips/falis

FLD39 - lilumination

Fire/Explosion

Burns/impaction

FLD4O - Storage Tank

Communications

Disruption of Communications

FLD41 - Std. Hand/Emergency Signals

Energy/Release

Unexpected reiease of enargy

FLD42 - Lockout/Tagout

Drilling hazards

Electrocution/overhead hazards/pinch points

2.5 - Drilling Safety Guide

Corporate Health and Safety
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ASK-BY-TASK RISK ASSESSMENT -
Complete One Sheet for Each Task)

Teimeaas ) TASK DESCRIPTION

1. Site Reconnaissance

.. EQUIPMENT REQUIRED/USED
Be specific, e;g., hand t00ls, heavy equipment, instruments, PPE)

Steel-toed boots
Coveralls

Drager tubes
OVA

- POTENTIAL-HAZARDS/RISKS

CHEMICAL

X Hazard Present Risk Level: O H 0 M B L

What Justifies Risk Level? Low risk because no intrusive activities will be performed.

PHYSICAL

7] Hazard Present Risk Level: O H o | & L

What Justifies Risk Level? Low risk because no intrusive activities will be performed.

BIOLOGICAL

B Hezard Present  RiskLeve: dv Bm O

What Justifies Risk Level? Site located next to bayou {snakes, spiders, poison ivy).

RADIOLOGICAL

D Hazard Present Risk Level: O H 0O M = L

What Justifies Risk Level? No known sources.

+". < LEVELS OF PROTECTIONAJUSTIFICATION ...

team will monitor area using an OVA (breathing zone) to determine if upgrading to a higher level of protection is needed.

Level D: Initial level of protection will be Level D because no known air pathways are suspected in the breathing zone. Sampling

“SAFETY PROCEDURES REQUIRED AND/OR FIELD OPS UTILIZED

Follow standard operating procedures as specified in the WESTON SHSC manual.

Corporate Health and Safety Page 8 of 32
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TASK DESCRIPTION ..

2. Site Sampling, Soil Sampling: Members of the project team wili coilect soil samples from on-site and off-site locations.

. hand tools, heavy equipment;
Steel-toed boots Disposabie plastic scoops
Coveralls (Tyvek) Hand augers
OVA Drager tubeg .yt
Booties Glove ) and latex)
i-ﬁ-g" SOl

POTENTIAL HAZARDS/RISKS
CHEMICAL

= Hazard Present Risk Level: O H [ M O L

What Justifies Risk Level? Potential for exposure to chemical hazards by inhalation and contact during intrusive tasks. Risk
minimized by use of air monitoring device.

PHYSICAL

B Hazard Present  Riskleve: O B O
What Justifies Risk Level? Rough terrain.

BIOLOGICAL

B Hazard Present Risk Level: O H = M O L
What Justifies Risk Level? The site is adjacent to a large bayou with lots of high weeds (snakes, spiders, poison ivy, etc.)

RADIOLOGICAL

O Hazard Present Risk Level: O H O M = L

What Justifies Risk Level? No known sources.

LEVELS OF PROTECTION/JUSTIFICATION

Lovel D: initial level of protection will be Level D because no known air pathways are suspected in the breathing zone. Sampling
team will monitor area using an OVA (breathing zone) to determine if upgrading to a higher lavel of protection is nesded.

g , E ... 7 SAFETY:PROCEDURES REQUIRED AND/OR'FIELD OPS UTILIZED
Follow standard operating procedures as specified in the WESTON SHSC manual.

- Corporate Health and Safety Page 9 of 32 delte:hesp.doc
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TASK-BY-TASK RISK ASSESSMENT
~i{Complete -One Sheet:for Each Task)

f e
. L TASK DESCRIPTION
3. Site Sampling, Sediment Sampling: Members of the project team will collect sediment samples from on-site and off-site
locations.

hand tools; heavy squipment, imtrumonu PPE)

Steel-toed boots Disposable plastic scoops
Coveralls/Tyvek Hand augers

OVA Drager tubes

Gloves (nitriles and latex) Boat

Dredge sampler Booties

POTENTIAL HAZARDS/RISKS

CHEMICAL

= Hazard Present Risk Level: D H = M D L

What Justifies Risk Level? Potential for exposure to chemical hazards by inhalation and contact during intrusive tasks. Risk
minimized by use of air monitoring device.

PHYSICAL

B Hazard Present  RiskLeve: OO0 Bm [y
What Justifies Risk Level? Rough terrain.

BIOLOGICAL

=2 Hazard Present Risk Level: O H ® M 0 L
What Justifies Risk Level? Sits located next to a large bayou with lots of high weeds (snakes, spiders, poison ivy).

RADIOLOGICAL

a Hazard Present Risk Level: a H O M 2 L

What Justifies Risk Level? No known sources.

LEVELS OF PROTECTION/JUSTIFICATION

Level D: initial level of protection will be Level D because no known air pathways are suspected in the breathing zone. Sampling
team will monitor area using an OVA (breathing zone) to determine if upgrading to a higher level of protection is needed.

" “SAFETY PROCEDURES REQUIRED AND/OR FIELD OPS UTILIZED

Foliow standard operating procedures as specified in the WESTON SHSC manual.

‘Corporate Health and Safety ) Page 10 of 32 deita:haep1.doc
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 PERSONNEL PROTECTION PLAN

Engineering Controls
Describs Engineering Controis used as part of Personnel Protection Plan:

Task(s) All

Soils may be moistened to suppress dust generation if conditions are dry, and this is thought to be necessary by the SHSC.

Administrative Controls
Describe Administrative controls used as part of Personnel Protection Plan:

Task(s) All

Follow the HASP and SOPs. An initial safety meeting will be heid at the site before work starts and safety meetings will be held
each morning as needed. This will be done to keep all team members current on their knowledge of safety concerns at the site.

Personnel Protective Equipment
Action Levels for Changing Levels of Protection. Define Action Levels for up or down grade for sach task:

Task(s) All
Mini-RAM action level is determined as follows: PAH PELS based on coasl tar pitch volatiles; 4,4’ DDD based on DDD; Xylenes
based on o-Xylene. Particulate action ievei applies to Tasks 1, 2. Volatile action ieveis applies to Tasks 1, 2, 3.

{on next pages)

Description-of Levels of Protection = ©

Levei D Modified

Task(s): 2,3 Taskis):

O Head 0 Head

O Eye and Face D Eye and Face

O Hearing a Hearing

O Arms and Legs Only 0O Arms and Legs Onty
[ Appropriate Work Uniform Coveralls/Tyvek O Whole Body

[ Hand - Gloves Latex (Task 2, 3) O Apron

X Foot - Safety Boots Steel-taed D Hand - Gloves
g Fall Protection g Gloves
X Flotation (Task 3) O Glovas
a Other Boot covers O Foot - Safety Boots
O Boots
O Boots
Corporate Health and Safety Page 11 of 32 Gulle aw: i
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‘Dascription of Levels of Protection .

2 Foot - Boots
X Boots
O Boots
O Half Face
O cart./canistor
B Full Face
Cart./Canister
O parr
a Cart./Canister
O type c
W] Fall Protection
&= Flotation

a Other

Safety boots

Boot covers

GMAF

Task 3

O Foot - Boots
a Boots
O Boots
O sar - airiine
O scea
O comb. AiriinerscBa
O Cascade System
D Compressor
a Fall Protsction
0O Flatation

O other

Level C Level B
Taskis): 2,3 Taskls):
0 Head D Head
D Eye and Face D Eye and Face
O Hearing O Hearing
D Arms and Legs Only D Arms and Legs Only
[ Tyvek O
Whole Body Whole Body
() Apron a Apron
Hand - Gloves D Hand - Gloves
| - lat
= Gloves nner - latex O Gloves
E Quter - nitriles D
Gloves Gloves

Corporate Health and Safety
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@) OR PROJECT HAZARD MONITORING PEJFRAM

Direct Reading Air Monitoring Instruments

instrument Selection and Initial Check Record
Reporting Format: = Field Notebook O Field Data Sheets o Air Monitoring Log (] Trip Report (] Other

Checked
Number Number Upon
Instrument Task No.(s) Required Received Receipt Comment Initials
O cai
Oo,
O caivo,

O c61o,mox-PPM, H,S,H,5/C0
O rab-om
O ne
O zns

O Other
Oro

O kv 10.2

O unu 117

O Photovac, TMA
O ovm
(W Other

All
X rp

B Fox 128

[ Hesth, AID, Other

1.2
B raM, Other

O Monotox
Ons
DOcoct
O so,

O hen

D Other

O Bio-Aerosol Monitor

O Detector Tubes

E Pump - MSA, Driaeger, Sensidyne
= Tubes/type: Benzens 0.5/A X
= Tubes/type: Napthalene |

All

Al

0000000000000 O0DD0DODDODDODDODDODODODODOODODO

O Other
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s’e-on PROJECT HAZARD MomfoRiNé_gmoékAﬁ

Direct Reading Air Monitoring Instruments Calibration Record
—

instrument,

Mfg., Calib.

Model, Calib. Method Initisl Setting | Final Setting | Calibrator’s
Equip. ID No. Date Time Material Mfg.’s Other and Reading | and Reading Initiale

—
Corporate Health and Safety Page 14 of 32 _ delte:heep1.doc




Direct Reading Air Monitoring Instruments

Air Monitoring Instrument: Drager tubes

Air Monitoring Frequency:
O Periodically:

O periodicalty:
= Continuously:

O Other:

Monitoring Locations

= Upwind/downwind of site activities
X Near residents, etc.
O Key site activity locations:
= Decon area
= Staging area
O Excavation area
D Fietd 1ab area
x Storage tanks
E Lagoons
= Drums
O Fixed stations

D Other:

Air Monitoring Instrument: OVA

Air Monitoring Frequency:
O Periodically:

O Periodically:
X Continuously:

D Other:

Monitoring Locations

= Upwind/downwind of site activities
X Near residents, etc.
O Key site activity locations:

= Decon area

Staging area

O Excavation area

O Field 1ab area

= Storage tanks

R Lagoons

= Drums

O Fixed stations
D Other:

Corporate Health and Safety
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DELTA SHIPYARD
MINI-RAM ACTION LEVEL CALCULATIONS
:PEL-IMGM?) | SOIL CONC. IMG/KG) |  -concrL’
Z-Methyluaphthalene 0.1 47 470
Anthracene 0.1 1.3 13
Benzo(a)anthracene 0.1 6 60
Benzo(a)pyrene 0.1 4.1 41
Benzo(b)fiuorothene 0.1 6.1 81
Benzo(g,h,i)peryiene 0.1 2.5 25
Carbazole 0.1 0.69 6.9
Chrysene 0.1 5.3 53
Dibenz(ajh)authracene 0.1 1.3 13
Fluoanthene 0.1 13 130
Fluorene 0.1 5.1 51
Indeno(1,2,3,-cd)pyrene 0.1 3.0 30
Phenanthene 0.1 8.8 88
Pyrene 0.2 12 60
4,4 DDD 0.5 0.038 0.07
Heptachlorexpoxide 0.5 0.025 0.05
Methoxychlor 10 0.069 0.0069
Aluminum 5 10,900 2180
Antimony ' 0.5 12.5 25
Arsenic 0.002 24.8 12,400
Barium : 0.5 20,500 41,000
Beryllium 0.002 0.94 470
Cadmium 0.005 4.9 980
Chromium 0.5 827 1,054
Lead 0.05 632 12,640
Mercury . 0.05 1.3 26
Selenium 0.2 0.37 1.85
Vanadium 0.05 30.1 602
‘ 72,481
Eimix = 10%°smg/kg = 69mg 2.5 myg (nuisance dust)
(72481)(2) m: > m" respirable fraction

Action Level = 2.5 mg
m:l
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DELTA SHIPYARD EPA ARCS
HASP PPP-PPE
' DRGANIC GASES '+ VAPORS | “PEL ipPM)
Benzene 0.1 185 0.8025 1
Ethylbenzene 100 M 55.5 4
Xylenes 100 92 46 3
Naphthaiene 10 48 S 2

Benzene may be too small to read on the OVA. Naphthalene is also a small action ievel. Thus, if these two chemicals can be
ruled out, the next action level is Xylenes.

100 x (0.92)
2 = 46

0-1 Level D
1-46 Level D provided that Drager Tubes reading for benzene TS below O.1ppm : Naphthalene is below Sppm.
>46 Units stop work/Upgrade to Level C

delta:hasp4 .doc




o

' SITE AIR MONITORING PROGRAM -

Action Levels

account for instrument response factors.

These Action Levels, if not definad by regulation, are some percent {usually 50%) of the applicable PEL/REL/TLV. That number must aiso be adjusted to

3 Times Background to < 1 mR/hour

> 1 mrem/hour

Tasks Action Level Action
0 Explosive atmosphere ' Ambient Air Confined Space
Concentration Concentration
<10% LEL O to 1% LEL Work may continue.
Consider toxicity
potential.
10 to 25% LEL 1t 10% LEL Work may continue.
Increase monitoring
frequency.
>25% LEL >10% LEL Work must stop.
Ventilate area before
returning.
O Oxygen Ambient Air Confined Space
Concentration Concentration
<19.5% O, <19.5% 0, Leave Area. Re-enter
only with self-contained
breathing apparatus.
19.5% to 25% 02 19.5% to 23.5% Work may continue.
0, investigate changes
from 21%.
>25% 0, Work must stop.
>23.5% 0, Ventilate area before
returning.
O Radiation < 3 times background Continue Work

Radiation above
beackground levels
{normally 0.01-0.02
mR/hr)g signifies
possible source(s)
radiation present.
Continue investigation
with caution. Perform
thorough monitoring.
Consult with a Health
Physicist.

Potential radiation
hazard. Evacuate site.
Continue investigation
only upon the advice of
Health Physicist.

and particulates

X Organic gases and vapors All Task 2: 0-1 unit Cen’t work
1-46 units Level D
Level D provided Drager
tubes rule out Benzene
> 46 units and Naphthalene
Stop work/Upgrade to
Level C
X Inorganic gases, vapors All > 2.5 mg/m?® sustained in breathing zone Stop work

Corporate Health and Safety

T
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SITE AIR MONITORING PROGRAM

Ambient Air Sampling

Check situations which will require or action levels which will spply to deciding to institute or increase scope of planned sir sampling.

E No air sampling is required on this site.
a An sir sampling plan is incorporated in thic HASP.

Meteorological Conditions

O Dry weather for ____ days
D Ambient temperature above °F
D Wind increasing potential of more contaminant dispersion in or migration out of controlied area.

Activities which will require instituting or increasing scope of air sampling:
O Major spills

New site activity resulting in potential presence of new chemical hazards.
o Site activity increases airborne contaminants possibilities.

O ﬂ'r sampling documentation required for:
Downgrading from stipulated level of protection
m] Documenting no migration of contaminants off-site through air

Applicable Action Leveis for instituting Air Sampling:
() Visible vapor/gas clouds or vapor levels, or

sustained over 10-15 minute period.

O Visible dust or particuiate levels measured with Direct Reading Instrument, two-three times background or above action level,

The following requirements apply to air sampling:

background, monitor continuously. Follow No. 4.

opening and breathing zone continuously. Follow No. 4.

background, monitor opening and breathing zone continuously. Follow No. 4.

relative to instituting personnel, area, or perimeter sampling.

Sampling Matrix/Alir Interface - Monitor matrix/air interface and breathing zone periodically with DRI. If vapor levels > 2-3 times
Container Opening - Monitor opening and breathing zone periodically with DRI. If vapor levels > 2-3 times background, monitor
Excavation/Drilling/Intrusive Work - Monitor at ground level and breathing zone periodically with DR!. If vapor leveis > 2-3 times

Breathing Zone - Ensure level of protection specified in HASP is being used. Consult HASP or Corporate Health and Safety

o Other

Corporate Health and Safety Page 17 of 32
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SITE AIR MONITORING PROGRAM

Sampile Location

I Locations l Substances Sampled For

a Ambient background

a Personal samples, on-site

O Personal samples, off-site

O Fixed, on-site samples

O Fixed, off-site samples

O Mobile off-site samples

O Mobile on-site sampies

O Background sampie stations

Corporate Health and Safety Page 18 of 32 _ delts:heep?2.doc
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SITE AIR MONITORING PROGRAM

|

Air Sampling
Personal Sampling Pumps - Gilian, SKC, MSA No.
o s ‘Sampling Media - Sorbent Tubes
Taski(s) Location Duration Frequency Type Analysis Method
Sampling Media = Filter. i b _B
‘Sampling Media - Impinger I
Sampling Media - Air'?’B&ﬁ
Corporate Health and Safety Page 19 of 32 delta:haep?.doc




SITE AIR MONITORING PROGRAM

fr—
P

Air Sampling

Hi-Volume Pumps - Gilian, SKC, MSA

Sampling Media - Filter

Taskis) Location Duration

Frequency

Type

Anaslysis Method

Portable Gas Chromatograph Task{s}:

Type:

Portabie GC Analytical Plan:

Passive Dosimeters

| vasktr | Type |

Location —l

Frequency

l Duration

O Organic Vapor
O Mercury Vapor
O Paper Color Change
O
O Fiim Badge
O Liguid Medie

Wipe Sampling

Wipe Sampling Plan:

Corporate Health and Safety
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SITE AIR MONITORING PROGRAM

Task(s)

Calibration
Regquired?/Method

Location

O Sound Level Meter

O Noise Dosimeter(s)

a Octave Band Analyzer

O Electric Circ. Detector

0 Thermometer

_D_ Wind Speed Indicator

_g Barometer

O Psychrometer

0 Infrared Thermometer

a Microwave Detector

O pH Meter

O 0o0oogaooloo

Indicator Kits

Task(s)

Location

Frequency

m] pH Paper

(8 Peroxide Paper

O chior-N-0il Kit

O Hazard Categorizing Kit

O Asbestos Test Kit

L

Corporate Heaith and Safety
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SITE AIR MONITORING PROGRAM

Work Location Instrument Readings

Location:

9 LEL

PlD(unitc) -

‘FID -{units] ‘

Aerosol v

‘GM:-8hield Probe/ -

Monitor

{mg/m?®

N mR/hr )

“Thin Window

{uR/Mr) {cpm)

. .:-.':M‘ohltoxdpp‘m) -

. iSound Levels {dBAY :

| Wuminstion

pH

Other

" Other ]

Location:

% LEL

%0,

PID {units}

FID (units)

Asrosol

 GM: Shield Probs

. Thin Window

Monitor ..

img/m?

‘Monitox {ppm)

:Detector Tubals) : S J"

. Sound Le

vols {dBA)

Nlumination

pH

Other

Corporate Health and Safety
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CONTINGENCIES -

Emergency Contacts and Phone Numbers
Agency Contact Phone Number
Local Medical € Eacility (LMF) £041873-2200
i ntact EMR - Dr. Elayne Theriault 1%129_-%____1
L WESTON Healthand Safety | Corporate Health and Safety {50
- Derrvi Dr . . R
211
911

e v

Local Medical Emergency Facllityls)

Name of Hoepital: Chambert Medical Center

Address: 1978 industrial Bivd.

Phone No.: (504)873-2200

O Physical trauma only

O Chemical exposure only
Physical trauma and
chemical exposure

& Avasilable 24 hours

Name of Contact: Bobby Cupp Phone No.:
Type of Service: Route to Hospital {written detail): Travel time from site:
10 minutes

Site and hospital lie on Industrial Blvd. The hospital is 16 blocks Distanoce to hospitsl:
north of the site. |

Name/No. of 24-hr
Ambulsnce Service: Acadian
1-800-258-1111 I

() Physical trauma only

0 Chemical exposure only

O Physical trauma and
chemical exposure

O Available 24 hours

Secondary or Specialty Service Provider II
Name of Hospital:
Address: Phone No.:
Name of Contact: Phone No.:
Type of Service: Route to Hospital (written detail): Travel time from site:

Distance to hospital:

Name/No. of 24-hr
Ambulance Service:

Y

(Draw map to hospital here if space permits or attach on separate sheet.)

Tnclvstrial 8l

Figure 1. Route to Hospital

H osP{ tal

Corporate Health and Safety
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Medical - General

Transgport or arrange for

decontamination

Provide First Aid as trained,
assess and determine need for
further medical assistance,

transport after appropriate

CONTINGENCIES ll
Response Plans
First Aid Kit: Type Location Special First Aid
Procedures:
Condensed 20 man BBP | WESTON aanid on site
vehicle Yeos No.
If yes, contact
LMF. Do they
have antidote
it?
B Yes D No
ewash_required Type Location on si
E Yes H No E Yes & No.
First-aid kit in | If yes, need
van neutralizing
ointment for First
Aid kit. Contact
LMF.
Hower ﬁquired Type Location
Yes No

Plan for Response to
Spill/Release

Plan for Response to
Fire/Explosion

Fire
Extinguishers

In the event of a spill or
release, ensure safety,
assess situation and
perform containment and
control measures as
appropriate:

a. Clean up per MSDS if
small or; Sound
Alarm, call for
assistance, Notify
Emergency
Coordinator

b. Evacuate to pre-
determined safe
place

c. Account for
personnel

d. Determine if Team
can respond safely

e. Mobilize per Site Spill
Response Plan

In the event of a fire or
explosion, ensure
personal safety, assess
situation and perform
containment and control

measures as appropriate:

. Sound Alarm and call

assistance, Notify
Emergency Coordinator

. Evacuate to predeter-

mined safe place

. Account for personnel
. Use fire extinguisher,

only if safe and trained

. Standby to inform

Emergency responders of
materials and conditions

Type/Location

ABC in van

Description of
Spill Response Gear

N/A

Location

Description (Other Fire Response Equipment)

Location

Plan to Response to Security Problems

Corporate Health and Safety
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DECONTAMINATION PLAN

Parsonnel Decontamination

Consistent with the levels of protection required, step-by-step procedures for parsonnel decontamination for each Leve! of
Protection are attached.

Levels of Protection Required for Decontamination Personnel

The levels of protection required for personnel assisting with decontamination will be:

O Level B O Levei ¢ B LeveiD

Modifications include:

Disposition of Decontamination Wastes

==

Provide a description of waste disposition including identification of storage area, hauler, and final disposal site, if applicable:

Fluids generated from decon of survey equipment (i.e. hand augers) will be collected in 5 gallon buckets. Fluid will be disposed
of on-site at respective sampiing areas.

Equipment and PPE will be sprayed off in place with water from spray bottles.

Equipment Decontamination

A procedure for decontamination steps required for non-sampling equipment and heavy machinery follows:

Nonsampling equipment, such as monitoring equipments, will not be exposed to sources of contamination. They will be cleaned
with a damp towel or by other appropriate means. There will be no heavy machinery associated with the project other than a
van and a car. Vehicles will not be driven into areas of known or suspected contamination.

Sampling Equipment Decontamination

Sampling equipment will be decontaminated in accordance with the following procedure:

Only dedicated sampling equipment will be used and will be disposed of in a trash bag.
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LEVEL:D/MODIFIED LEVEL D DECONTAMINANON PLAN

Check inditod funcn 7 dd c noeoury:
Function Description of Process, Solution, and Container

R Segregated equipment drop Put sampling equipment in bag

O Boot cover and glove wash

O Boot cover and glove rinse

O Tape removal - outer giove and boot

= Boot cover removal Double bag for disposal

B outer glove removal Double bag for disposal

HOTLINE

a Suit/safety boot wash

O Suit/boot/glove rinse

(] Safety boot removal

R suit removal If soiled, bag coveralls for laundry

O Inner glove wash

a Inner glove rinse

B inner glove removal Double bag for disposal

O inner clothing removal J"
CRC/SAFE ZONE BOUNDARY : E R i

R Field wash Wash hands before leaving site

a Redress

Disposal Plan, End of Day:

All PPE will be sealed in bags, placed in labelied $5-gallon drums, and staged in disposal area.

Disposal Plan, End of Week:

Same as daily plan.

Digsposal Plan, End of Project:

The disposal procedures will depend on sample analysis.
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LEVEL C DECONTAMINATION PLAN

Check indicated functions or add steps as necessary:

Function

Description of Process, Solution, and Container

X Segregated equipment drop

Put sampling equipment in bag

a Boot cover and glove wash

g Boot cover and glove rinse

X Tape removal - outer glove and boot

Double bag for disposal

= Boot cover removal

Double bag for disposal

= Quter glove removal

Double bag for disposal

HOTLINE

O Suit/safety boot wash

O Suit/boot/glove rinse

O Safety boot removal

= Suit removal

Double bag for disposal

0O Inner glove wash

a inner glove rinse

O Face piece removal

= inner glove removal

Double bag for disposal

0 inner clothing removal

CRCISAFE ZONE BOUNDARY

X Field wash

Wash hands and face before leaving site

O Redress

Disposal Pian, End of Day:

All PPE will be sealed in bags, iabelled 55-gallon drums, and staged in disposal area.

Disposal Plan, End of Week:

Same as daily plan.

Disposal Pian, End of Project:

The disposal procedures will depend on sample analysis.

Corporate Health and Safety
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LEVEL B DECONTAMINATION PLAN J'

Check indicated functions or add steps as necessary:
Function Description of Process, Solution, and Container

O Segregated equipment drop

O Boot cover and glove wash

O Boot cover and glove rinse

D Tape removal - outer glove and boot

D Boot cover removal

O Outer glove removal

HOTLINE

O Suit/safety boot wash

O Suit/SCBA/boot/glove rinse

(m| Safety boot removal

O Remove SCBA backpack w/o disconnecting

O Splash suit removal

O Inner glove wash

O Inner glove rinse

O SCBA disconnect and face piece removal

() Inner glove removal

O Inner clothing removal

CRC/SAFE ZONE BOUNDARY

O Field wash

D Redress

Disposal Plan, End of Day:

Disposal Plan, End of Week:

Disposal Pian, End of Project:
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SITE PERSONNEL AND CERTIFICATION ‘STATUS
WESTON

Name: Eric Tate Name: Joy Ishigo

Title: Project Team L eader Title: Engineer

Taskis): All Task(s): All

Certification Level or Description: D-S, B-T Certification Level or Description: B-T

E Madicel Current g Training Current E Maedical Current E Training Current

m Fit Test Current {Qual.) D Fit Test Current (Quant.) E Fit Test Current (Qual.) D Fit Test Current {Quant.)
Name: Diane Williams Name: Brian Weise

Title: Geologist Title: Technician

Task(s): 2 Task(s): 2

Certification Level or Description: D-S, B-T Certification Level or Description: D-S, B-T

E Madical Current E Training Current E Madical Current B Training Current

E Fit Test Current {Qual.) D Fit Test Current {Quant.) g Fit Test Current {Qual.) D Fit Test Current (Quant.)
Name: Pam Quackenbush Name: Greg Braddy

Title: Engineer Title: Geologist

Taskis): 2 Task{s):

Certification Level or Description: D-S, B-T Certification Level or Description: C-S, B-T

E Madical Current E Training Current E Maedical Current g Training Current

E Fit Test Current {Qual.) D Fit Test Current (Quant.) E Fit Test Current {Qual.} D Fit Test Current (Quant.)
Name: Name:

Title: Title:

Task(s): Task{s):

Certification Level or Description: . Certification Level or Description:

D Medical Current D Training Current D Medical Current D Training Current

D Fit Test Current (Qual.} D Fit Test Current (Quant.} D Fit Test Current (Qual.) D Fit Test Current {Quent.)
Name: Name:

Title: Title:

Task{s): Taskis):

Certification Level or Description: Certification Level or Description:

D Medical Current D Training Current D Maedical Current D Training Current

D Fit Test Current (Qual.} D Fit Test Current (Quant.) D Fit Test Current {Qual.) D Fit Test Current (Quant.)
Name: Name:

Title: Title:

Task(s): Task{s):

Certification Level or Description: Certification Level or Description:

D Medical Current D Training Current D Medical Current D Training Current

D Fit Test Current {Qual.) D Fit Test Current (Quant.) D Fit Test Current {Qual.) D Fit Test Current {Quent.)
TRAINING CURRENT - Training: All personnel, including visitors, entering the exclusion or contamination reduction zones must have certifications of wistion of

training in sccordance with OSHA 29 CFR 1910, 28 CFR 1926 or 28 CFR 1910.120.

FIT TEST CURRENT - Respirator Fit Testing: All persons, including visitors, entering any srea requiring the use or potential use of sny negative pressure respi

must have had as a minimum, a qualitative fit test, administered in accordance with OSHA 29 CFR 1910.134 or ANSI within the last 12 months. If site conditions
require the use of a full face negative pressure, air purifying respirator for protection from Asb or Lead, employees must have had & quantitative fit test,
administerad according to OSHA 28 CFR 1910.1001 or 1025 within the last 6 months.

MEDICAL CURRENT - Mediocal Monitoring Requirements: All psrsonnel, including visitors, entering the exclusion or contamination reduction zones must be certified
as medically fit to work, and to wear a respirator, if appropriate, in accordance with 29 CFR 1910, 29 CFR 1826/1910or 29 CFR 1810.120.

The Site Health and Safety Coordinator is responsible for verifying ail certifications and fit tests.
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ITE PERSONNEL AND CERTIFICATION STATUS

Subcontractor’s Heaith and Safety Program Evaluation

Name of Subcontractor:
Address:

Activities to Bs Conducted by Subcontractor:

Evaluation’ Criterla

Medical program mests OSHA/WESTON criteria

D Acceptable
D Unacceptable

Comments:

D Acceptable
D Unacceptable

Comments:

Personal protective equipment available

On-site monitoring equip ilable, celibrated
and opersted properfy

D Acceptable
D Unacceptable

Comments:

Safe working procedures ciearly spaecified

D Acceptable
D Unacceptable

Comments:

D Acceptable

D Unacceptable

Comments:

Training meets OSHA/WESTON criteria

Emergency procedures

D Acceptable
D Unacceptable

Comments:

Decontamination procedures

D Acceptable

D Unaccaptable

D Acceptable

D Unacceptabie

General heaith and safety program evaluation

Additional comments:

D Subcontractor has agreed to and will conform
with the WESTON HASP for this Project.

D Subcontractor will work under his own HASP

Certification Level or Description:

D Maedical Current

D Fit Test Current (Qual.)

D Training Current

D Fit Test Current {Quent.)

Comments: ) Comments:
which has been sccepted by Corporate Health
and Seafety.
Evaluation Conducted by: Date:
Subcontractor
Name: Name:
Title: Title:
Task(s): Task(s):

Certification Level or Description:

D Maedical Current D Training Current

D Fit Test Current {Qual.) D Fit Test Current {Quent.)

Name:

Title:

Task(s):

Certification Level or Description:

D Maedicsl Current

D Fit Test Current (Qual.)

D Training Current

D Fit Test Current {Quant.]

Name:

Title:

Task(s):

Certification Level or Description:

D Maedical Current D Training Current

D Fit Test Current {Quai. D Fit Test Current (Quant.|

Name:

Title:

Task(s):

Certification Level or Description:

D Moedical Current

D Fit Tast Current {Qual.}

D Training Current

D Fit Test Current (Quant.}

Name:

Title:

Task(s):

Coertification Level or Description:

D Medical Current D Training Current

D Fit Test Current (Qual.} D Fit Test Current (Quant.}

Corporate Health and Safety
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ll : - ‘HEALTH AND SAFETY PLAN APPROVA’i/SlGNOFF FORM

T.__;i =]

Site Name: Deita Shipyard WO# 04603-026-031-0300-00

Address: 202 industrial Boulevard, Houma, Louisiana

| understand, agree to and will conform with the information set forth in this Health and Safety Pian (and attachments) and
discussed in the Personnel Heaith and Safety briefing(s).

Name Signature Date

oy Tsligp Q,\?{N% B[ %%
Lo Tate

—>

< g
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| TRAINING AND BRIEFING TOPICS

The following iteme will bs coversd st the site specific training meeting, daily or periodically.

= Site characterization and analysis, Sec. 3.0, ] Level A
29 CFR 1910.120i

= Physical hazards, Table 3.2 D Level B

& Chemical hazards, Table 3.1 B Level c

= Animal bites, stings, and poisonous plants R Level D

O Etiologic (infectious) agents

B Monitoring, Sec. 7.0; 29 CFR 1810.120 h

= Site control, Sec. 8.0; 29 CFR 1910.120d

&I pecontemination, Sec. 9.0; 28 CFR 1910.120 k

= Engineering controls and work practices, Sec. 8.5;
25 CFR 1910.120 g

a Emergency response, Sec. 10.0; 29 CFR 1910.120 |

O Heavy machinery

D Elements of an emergency response, Sec. 100;
29 CFR 1910.1201

ﬂ Procedures for handling site emergency incidents, Sec.

O Foruiie

10.0; 29 CFR 1910.120 |
O Backhoe a Off-site emergency response, 29 CFR 1910.120
E Equipment D Handling drums and containers, 28 CFR 1910.120
X Tools O Opening drums and containers

[ Ladder 29 cFR 1910.27 d

D Electrical material handling equipment

O Overhead and underground utilities

o Radioactive waste

O scaffolds

O Shock sensitive waste

a Structural integrity

O Laboratory waste packs

O Unguarded openings - wall, floor, ceilings

O Sampling drums and containers

O Pressurized air cylinders

= Shipping and transport, 49 CFR 172.101

[ Personnel protective equipment, Sec. 5.0; 25 CFR 1910.120 g;
29 CFR 1910.134

a Tank and vault procedures

= Respiratory protection, Sec. 5.8; 29 CFR 1910.120 [+
288.2-1980

O mumination, 29 CFR 1910.120 m

O sanitation, 29 CFR 1910.120 n

Corporate Health and Safety
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CHEMICAL CONTAMINANTS

DATA T

(Use HASP Form 33HASP.894
or attach appropriate data sheets.)



______HEALTH AND SAFETY EVALUATION — O CHEMICAL HA2ARDS
T
Monltoring
Instruments/
Normal Routels) of lortzation
Hazerdoue Physicsl State At Expoewe/ Potental + %
Subetance/Tashs | Physical Properties State She/Proj. Temp. Chasacteristice Exposwre Limits Symptome Responee
CWwy sen-— .
v O explosive Osoig | O soiia pH: Oca O inhatation O o
LI Fremmable O uquid | O uiquia FP: e 02 fYKjl/ m> 3 ingestion Onaev
LEL:
O corrosive 0 g.. 0 gae Oy 0 skin Absorption Oi02ev L
a Reactive UEL: o DLH m Contacl U ovM
a Water Reactive Auto. lg.: a Direct Penestration
& only toxicological date O ca
O osxidizer Bp: BB 4°F available O other: 5
. OVA
(250 lio:o\—q a Radioactive Incompatible With: : weq.2 e a Other: c
= Other | ‘ Sp. Gr.: —_—
S Lolharr Vep. D Sympt P
ynonyme: 4o Aorbup - sp. D.: ymptoms: :
L2 B e ) Vep. P.: &Ma-\QC"iWe""‘Q
Guh W) A B CoreMPE)
Ebu"%'vmspb\ W H,0 Sol.: lina . Wa 5Pl et e
G\TZ Be‘v‘?’u“""’\4 Other: < W \‘1 =l AoV i Ean % Response:
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— O cHEMICAL HAZARDS

Monltoring
Instruments/
Normal Routele) of lonkzation
Hezerdous Phyeical State At Expoerwne/ Potentsl + %
Subetance/Taske | Physical Properties State Slee/Pro). Temp. Cherscterhetice Exposwre Limite Symptoms Respones
O explosive Bsoid | Bsaid PH: Oca 3 inhatation Oro
FP: .
a Flammable a Liquid a Liquid & PEL ©. Z.M«.O\\\M.S B Ingestion (W] 11.7 oV
Rpreva—
LEL:
0O Corrosive a Geas a Goe a nv a Skin Absorption 0 10.2 oV ‘
a Reacti UEL: E Contact
eactive D IDLH ° ¢ D OVM
a Water Reactive Auto. Ig.: 3 Direct Penetration
(8 Only toxicological dste a CGl
a Oxidizer BP: dsa.?2 °£ avsilable a Other:
OVA
CAS No: a Radioactive Incompatible With: P: 212.¢F o Other:
& .
24 -0~ B other Sp. Gr.: A
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Synonyms: i\/&::wqx Vep. D.: Symptoms: iP:
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Preunze (el AL B .-
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Hezardoue Physical State At Exposwe/ Potentsl + %
Subetance/Tasks | Physical Properties State Site/Proj. Temp. Charecteristics Expoeure Limite Symptome Responee
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O explosive Bsoid | B soida P Oca O inhatation Oero
FP: 7o e ;
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0 LEL: (m]
Corrosive 0 Gas a Gas a T Skin Absorption ] 10.2 oV
(8 Reactive UEL: m Contact
(m T 0 ovm
O water Reactive Auto. lg.: X Direct Penetration
O Only toxicological data a CGl
O oxidizer Bp: available a Other:
! ible With, MP: m OVA
CAS No: 3 Radioactive ncompatible With: : O otwher:
206 - © ) a_ -
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AND SAFETY EVALUATION

1 CHEMICAL HAZARDS

Monitoring
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Normal Route(s} of fonization
Hezerdous Physlcsl State At Expoewre/ Potental + %
Subetance/Taske | Physical Propertiee State Site/Pro). Temp. Cheracterietice Exposure Limite Symptoms Respones
2-Medwyl - .
napu-ale~| O explosive B scid | @ soiid PH: Oca O inhalation O rio
FP: ] .
B Flammable D Uiquid C Liquid D PEL Ingestion D 11.7 oV
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o Corrosive D Gas (m] Ges (o) w 72 Skin Absorption (1] 10.2 oV
0 Reactive UEL: O Contact
(m JT 0 ovm
a Water Reactive Auto. lg.: a Direct Penetration
- % Only toxicological data a CGl
0O oxidizer 8P: 2. t C. available 0 Other:
CAS No: [ Rediosctive Incompatible With: M 24.53°C_ | A Other:
-S4
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Hazerdote State At Expoewe/ Potentlal + %
Subetance/Taske | Physical Properties State Slta/Proj. Temp. Characteristics Expoewre Limits Symptoms Response
D\W%Cﬁ)“‘B .
antiocens O explosive O solis | O solia pH: Oca O inhatation Oro
FP:
(W) Flammable a Liquid 0 Liquid a PEL O Ingestion J11.7ev
0 LEL: O
Corrosive n PO . n Y Skin Absorption 0 102 6v
O Reactive UEL: () Contact
(m T O ovm
a Water Reactive Auto. lg.: @ pirect Penetration
a Only toxicologicel deta a CGI
O oxidizer Bp: available O other:
& ova
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Hezerdows Phyelcel State At Expoewe/ Potentlal + %
Substance/Tasks | Physical Properties State Slee/Pro]. Temp. Characterietice Exposwre Limite Symptoms Response
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| AND SAFETY EVALUATION — [ CHEMICAL HAZARDS
Monttoring
Inswruments/
Normal Routels) of lonizetion
Hezerdous Physicsl State At Expoetne/ Potentlsl + %
Subetance/Tasks | Physical Properties State Site/Proj. Temp. Charecteristice Exposwre Limite Symptoms Response
Navadiuiia ,
O explosive B soid | B sona pH: Oca 3 inhelation O pio
FP: - i
& Flammable O tiqud | O uiquid 3 e OOS\s| 3 O ingestion Ougev
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m Reactive UEL: a Contact
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a Water Reactive Auto. lg.: a Diract Penetration
a Only toxicological data a cal
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Monitoring
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Routele) of fonkzetion
Hezerdows Physical State At Exposure/ Potentel + %
Subetance/Tasks | Physical Properties State Slhe/Pro]. Temp. Charecteristics Exposire Limite Symptoms Response
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Monltoring -
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Normal Route(s} of fontzaton
Hazerdows Phyelcat State At Exposure/ Potendal + %
Substance/Tasks | Physical Properties State Site/Proj. Temp. Charecterietice Expoewre Limits Symptome Response
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Hazerdows Exposwre/ Potential + %
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Hazardows State At Exposwe/ Potents! + %
Subetance/Taske | Physical Properties State Sle/Proj. Temp. Characterietics Exposwre Limite Symptome Respones
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ANTHRACENE

ATH

Common Synonyms Sohd White 1o yaliow Wesk aromatc ogor 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
Anthracin . See Hazard Assessment NaNEbOOK]
Paransonthaiene 6.1 Flash Point: 250°F { )
Green ot 8.2 Fismmabie Limite in Air: 0.6% LEL 1]

Sinks i water 63  Fire Extinguishing Agents: Warer. foam.
dry chermcal. Carbon doxide
8.4 Fire Extinguishing Agents Not o be
3100 CISCNArae 1t DOSSOIe KeeD D8ODIE Bway Used: Dais not avaiabie 11. HAZARD CLASSIFICATIONS
Avoed CONact with SOKO aN0 dust 6.5 Special Hazards of Combustion
S018t8 aNa reMOve OrSCharged matena: - 11.1 Code of Federai :
Notify 10cal neaiin anG BOILLOR CONMEO! Agencies Products: Data not avaiabie Not ksted Reguistions:
6.6 Behavior in Fire: Data not avauable
6.7 ignition Temperature: 1004°F 11.2  NAS Hazsrd Rating for Bulk Water
§3  Eiectrical Hazard: Not pertment Tranaportation: Nol ksted
6.9  Burning Rate: Not pevunent 11.3  NFPA Hazard Classification:
Combusiible. 6.10 Flame T Category Clasaification
Dust cloud may expiooe i ignied in an enciosed area . Health Hazarg (Blue). [}
ExEnoussn with water, Sry chemiCals. 1oam, or CArpon oiomde Data nol avaiabie B
6.11 Stoichiometric Alr to Fuel Ratio: Flammabity iRed) '
Fire Data not avaiiable Reactwity (Yetiow) .
6.12 Fiame Data not
CALL FOR MEDICAL AD 7. CHEMICAL REACTIVITY
ousT
Irmiating 1o eyes. nose and throat. 7.1 Reactivity With Water: No reaction
If inhaied will cause coughing or aitticult breatrwng. 72 with C Data
it in eves, no'd evends Open ang 1usN with pienty Ot wate: not avadable
It breathng nas SICPDEd. grve arincial resoirauon
1f breatning 1s aiticult. Qive oxyaen ;: Stabllity w‘:’ "‘:’m s‘:n
souio Caustics: Not pertnent
imiating to si:n and eyes
Harmiul if swaliowed. 7.5 Polymerization: Not pertinent
EXPOSU?Q Remove contamnated CIOvING and snces 7.6 Inhibitor of Polymeriaation:
FF|I.‘S~n E"V‘:g‘” Areas with prenty 1 water Not li
F A 13 ol eyends coen and 'Ush witn plenty Of water
IF SWALLOWED ana victim 18 CCNSCICUS. have victm annk water 7.7 Molar Retio (Reactant to
F SxAT::JNED ana victim 18 UNCCNSCICUS CR HAVING CONVULE.CNS ) Oata not av
b i " ' !
23 NOINING eXCEPL Keep wictMm warm 7. Reactivity Group: Data not available
12 PHYSICAL AND CHEMICAL PROPERTIES
12.1  Physical Starc ot 15°C and 1 stm:
s':m of low comnu“ ALONS ON AQUANC Iife 18 unknown, Sokd
ly be sangerous if it enters water ntakes. »
Water Nonty local heatth and widite officials 122 Welght: 178.23
PO"U"OH Notrly oberators Ot NEATDY water WIakes 12.3  Bolling Point st 1 atm:
G48.2°F = 341.2°C = 614.4°K
12.4  Freexzing Point
42L.7°F = 216.5°C = 489.7°K
1. RESPONSE TO DISCHARGE 2. LABEL 8 WATER POLLUTION 125 Critical Temperaturs: Not perent
(See 2.1 Category: None 8.1 Aquatic Toxicity: 5 ppm/24 hr/trout & 128 Criticel Pressure: Not pertnent
Should be removed 2.2 Ciass: Not perunent bluegiti/no effect 12.7  Specific Gravity:
Chefmcal and physical treatment 8.2 Waterfow! Tonxicity: Data not avaiable 1.24 at 20°C (s0ii)
8.3 Bioclogicsl Oxygen Demand (BOD): 128 Liquid Surtace Tension: Not pertnent
Data not avaiable 128  Liquid Water interfacial Tension:
8.4 Food Chain Concentration Potential: Not pertment
None 1210 Vapor (Gee) Specific Gravity:
Not perunent
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 1211 Ratio of Specific Heats of Vapor (Gask:
3.1 CG Compatibility Class: Not hsted 4.1 Physical State (as shipped): Solid : Not persnent
32 Formuia: CisHio 4.2 Color: White 10 yeilow 12.12  Latent Hest ot Vaporization
3.3 IMO/UN Designation: Not hsted 4.3 Odor: Weak aromatic Not pertinent
3.4 DOT 1D No.: Dats not availabie 1213 Heat of Combustion: -17.100 Btu/ib
3.5 CAS Regisiry No.: 120-12-7 = 9,510 cal/g = -398 X 10° J/ng
12.14 Heat of Decomposition: Not pertnent
12.15 Heat of Solution: Not pertinent
12.18 Heat of Polymerization: Not pertnent
12.25 Heat of Fusion: 38.70 cai/g
5. HEALTH HAZARDS 9. SHIPPING INFORMATION
12.26 Limiting Value: Data not avaisbie
5.1 Personai Protective Equipment: Dusi mask: goggles of {ace shieid: rubber gloves 9.1 Grades of Purity: Vanous fiuorescence 12.27 Reid Vapor Pressure: Data nol svaisbie
5.2 f E of dust wntates nose and tivoat. Contact with eyes grades; Scntilation grade; Techncal
CaUsEs wmtaton. grade, 90-98%
$.3 Trestment of Exposure: INHALATION: move (o fresh air. EYES: tiush with water for 15 mn. 9.2 Storage Temperature: Ambrent
5.4 Threshoki Limit Value: Data not svaisble 9.3 inert Atmosphere: No requrement
5.5 Short Term Inhalation Limits: Dais not availadble 9.4 Venting: Open
5.6 Touiecity by Ingestion: Data not avaiiable
5.7 \ate Toxicity: Data not avadabie
58 Vapor (Gas) hrritant Ch Data not
5.9 ULiquid or Solid irritant Ch Data not
5.10 Odor Thrashoid: Data not available
§.11 IDLH Value: Data nol avarable
NOTES
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12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

T

| British thermal unit-

Temperature | Pounds per cubic Temperature British thermal Temperature ; N Temperature | .
(degrees F) 1; oot (dogrees F) | unit per pound-F (degrees F) ‘;’:3;:’,0";':’,’; (degrees F) Centipoise
1 { |

! N N 435 1 868 N
| o o 440 ; 866 o

T T 445 i .885 T
450 ! 863
P P 455 .862 P
£ E 460 | .860 E
R R 465 i 858 R
T T 470 ; .857 T
] ! 475 ! 855 )
N N 480 ! 854 N
E E 485 ; .852 E
N N 490 i .851 N
T T 495 i .849 T
500 { 848
505 : .846
510 | 845
! 515 : 843
: 520 ; .842
1 525 l .840
] 530 i .839
| i
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature Britigh thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
| N N N
N 0 o (o]
S T T T
[o]
L P P P
v E E E
B R R R
L T T T
E | | |
N N N
E € E
N N N
T T T




ARSENIC

ARX

Common Synonyms Solid crysuis Gray 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
Arsenic. sond 6.1 Flash Point: Not pertnent {See Hazard Asesssment Handbook)
Gray arsenc o 62 Flammable Limia in Alr: Not pertinent n

Sinks in water. 83  Fire Extinguishing Agents: Smal fres: dry
chemical, carbon dioxide, weter soray oF
foan; large fires: water soray. fog or
-vOID CONTACT WITH SOLIC AND 2UST foam. 11 HAZARD CLASSIFICATIONS
~ear oosve c 64 Fire Extinguishing Agents Not to be
and tuil protecuve ciothng. Used: Not persnent 11.1 Code of Federsl Reguintions:
Stav UDWINO aNA US@ WA'Sr 3018V 10 ' <7OCK GOwn .5t Powon: B
Stop aischarge 1 posSiie. 65 Specisl Haxarde of Combustion
S0lte ANA raMove CISCNATQeq matenal Products: Contain highly Kmc arsenic 112 NAS Hazard Rating for Bulk Waeter
Notfy I0Cat Meal) £nd DCHUTON CONYDN agancies. and of Traneportation: Not fisyed
Amenic gas, the most Sangerous form of 113 NFPA Hazard Classifiontion:
Can be heated 10 bum Clessification
SESBNOUS GASES ARE PRODUCED IN FIRE. arsanic. i procuced Upon contact with an Health Hazard (B 3
t acid or acid fumes. Y
Wear Desiuve apoaraus _ Red) 2
c ana il ';.frote:wo cicthng 4.8 Behavior in Fire: Bums 10 produce dense "' ) o
Xtncuisn smail fires’ orv chem:zal C2'0ON Gonde, " 'Slow)
Flre waler sDray Of "03M; ;arQe 1IES. waler Soray, "I§ Or 1Cam white fumes of m oiC arsemc
4.7 ignition Tempersture: Not pertinent
68 Eloctrical Hezarct Dats not available
{Contirued)
TALL FCR MEDICAL A 3. 7. CHEMICAL REACTIVITY
DusY 7.1 Reactivity With Water: No reaction
POISONOUS IF INHALED. 12 with C No
Mave vicum {o tresn &y
iF iN EYES OR CN SKIN, imradataiv Fusn win ronmine water Incompatible with Tinc.
‘or at least 15 minutes: nc:l 1€ CDEN M MCessary 7.3 Stabiiity During Traneport: Stable
:f braatn Lt 1C0080. G B resty iuer
 Dreaning 13 aTicutl, e ov. 28, 7.4 Neutrstzing Agerua for Acids and
souD Caustios: Not pertinent
= remmecmmmtes= | POISONOUS IF SWALLOWED. 7.5 Polymerization: Not peronent
Exposure iF % EYES OR ON SKIN. fush with i ~mg waer o & 3580 7.8 inhibltor of
R— T I minuyles: NoIO @veuss ocen FCe88ary Not m
1F SWALLOWED ana wieum 1s CCHSC.CUS ama nas net vemviea.
“0MONG with $TuD o1 cacRc ’ 7.7 Moiar Ratio (Resctant to
F SWALLOWED ana wicum is tNCONSCICUS TR HAVIRG CTINVULS zc Product)y: Data not available
~oIMNG excest keep VicOm warm 7.5 Reactivity Group: Dais not available
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physiost State at 13°C and 1 atmc
Ehy mu. i mm m. .
water ntakoe.
Water pon ot peduiiimi iy 122 Molsouiar Welght: 740216
Pollution Nolty Opersiors of nearny water mtakes. 123  Boling Point st 1 atm:
1,135°F = 613°C = 888°K (sublimes)
124 Freasing Peint: Not pertinent
125 Critical Tomperature:
1. RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION 14TTAF = 803°C = 1076.2°K
{See 21 Catsgory: Poison 4.1 Aquatic Toxiolty: Data not available 12.8 Criticel Pressure:
Issue waming - powon. 22 Casx:6 2 W y: Data not 5027.4 peia = 3420 st =
Restrict access 8.3 Biclogical Oxygen Demand (BOD) 34.6 MN/m*
Should be removad. None 127  Specific Gravity: .
Charmical and physical treatment. 8.4 Food Chein Concentration Potentiek 5.727 ot 25°C (sokeh)
Bioaccumuiaied by fresh water and 128 Uquid Surface Tension: Not pertinent
Marine SQUATIC orgemems. 129  Liquid Water intertacial Tension:
Not perinemt
3. CHEMICAL DESIGNATIONS 4, OBSERVABLE CHARACTERISTICS 1210 Vapor (Gas) Specific Grevity:
3.1 CG Compatibitity Ctass: Not listed 4.1 Phrysical State (ss shipped): Sokd Not pertinent
12 Formuin: As 42 Color: Sivergray 1211 Ratio of Specific Hests of Vapor (Gas):
33 IMO/UN Designation: 6.1/1558 43 Odor: Data not available Not pertnent
34 DOT ID No: 1558 12.12 Latent Heat of Vaporteation:
3.5 CAS Registry No.: 7440-38-2 Not pertinent
12.13 Heat of Combustion: Not pertinert
1214 Nest of Decomposition: Not perenent
12.95 Hast of Solutior: Not pertinent
12.16  Heat of Polymertzation: Not pertinent
S. HEALTH HAZARDS 9. SHIPPING INFORMATION 225 Heat of Fusion: Dats not svaiiabie
&1 € Wear seft postive g and 9.1 Graces of Purlty: Crude, 90-95%; 1226 Limiting Value: Deta not available
full protective clothing. Refned, 90%; Semiconducior, 12.27 Reid Vapor Pressure: Data not svaileble
8.2 F ; by i of dust or by ingestion. Regardisss of 09.990%
SXPOSIS TOULE, SYMIOMS i MOSt CEses are Characienistic of severs Qaswitis Or Qastroenteritis. 8.2 Storege Tempersture: Ambient
All chemical forms of arsemc eventually produce similar toxic effects. Sympioms may be 9.3 inert Atmosphers: Not isted
deiayed. 9.4 Venting: Not pertinent
63 7 ot Get medical after any 10 this metal. INHALATION:
Move victim 10 fresh aur. it bresthing has s10pped, gve anificial respiration. if breathing is
ditficult, give oxygen. EYES OR SKIN: immedistely flush with running waler for at ieast 15
minutes; hoid eyelids apen # APPIOPNate. Use 308p sndt water 10 clean skin. Remove and
isolate contaminated clothing and shoes. INGESTION: i the victim is alert and has not vomited,
1NGUCE VOMiting with Syrup of ipecac.
84 Tiveshold Limit Vaiue: 0.2 mg/m*
8.5 Short Term inhaistion Limits: Data not svaiable
.8 Toxicity by ingestion: Data not availabie
87 Late y: Humen gen. Causee i and effects along
with damage to the tract and of the liver and kidneys. €. FIRE HAZARDS (Continwed)
8.8 Vapor (Gas) irritant Ch Data not 68 Burning Rate: Not pertinent
59  Liquid or Solid irriant Data not 010 A Fame Deta not

5.10 Odor Threshoid: Data not avaiable

5.1

1 IDLN Vaive: Dala not avaable

.11 Stolchiometric Air 30 Fust Retio: Data not avasisbie

6.12 Flame

Data not
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1217 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
i . i " British thermal !
' Te rature British thermai Temperature o Temperature .
‘I(,gre“g‘:gre?gf Poundsfo%etr cupie (drengegeast;:) ! unit per pound-F (degeees F ”"2;3::‘8‘;90222“" (dege:es F) Centipoise
| N ’ N ! N N
| o o i o 0.
! T T . T T
P P 2 P P
i E E | E E
i R R ; R R
| T T | T T
3 i ] ! ! |
| N , N i N N
E | E | E E
N | N j N N
T i T 1 T T

12.21
SOLUBILITY IN WATER

12.22 12.23
SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY

12.24 .
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
| N N N
N (o] (o) 0
S T T T
(o]
L P P P
U E E E
B R R R
L T T T
E | i ]
N N N
E E E
N N N
T T T
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BENZENE

BNZ

Common Synonyms Watery aqud Coloriess Gasoune-hk8 0308

Fioats on water. Fiammabie. ¥ntating vanor 1s proouced. Freeang
pont 18 42°F

14080 COMNATI weift UQWO aNG VADO! “LED D200Ie dwav
“eas gOGGIes anG seif-CONaNEq brealning A-0aratus
Shut Oft 1IVBION SOUrCES ara Can fre depanmeat

3100 Ti3CNATa 11 pOsSOle

i@y UDWING NG uSe waler SOfay [0 NATCK SOWR v IpAT
Lolale ang remove O0:iSCharces matena:

*0lty IOCaI Neaith and PoIUION CONFOI 3Gencies

6. FIRE HAZARDS

6.1 Flash Point 12°F C.C.

62 Flammabie Limits in Al 1.3%-7.9%

6.3 Firs Extinguishing Agenta: Dry chenwcal,
foam, or carbon toxde

6.4  Fire Extinguiehing Agents Not to be
Used: Water may be neftectve

6.5 Special Hazards of Combustion
Products: Not pertnent

6.6 Behavior in Fire: Vapor 18 heawvier than ar
ang may travel Consicerable Gistance 10 8
source of igrubion and fiash back

10. HAZARD ASSESSMENT CODE
{See Hazard Assessment Handbook}
ATU-V-W

1).  HAZARD CLASSIFICATIONS

111 Code of Federal Reguiations:
Fismmable o
11.2  NAS Hazard Rating for Bulk Water

nt .

11.3  NFPA Haxard Classificstion:
Category Classificstion

Health Hazard (Biue). 2
Flammabsity (Red). 3
A {Yelow} 0

[ & ignition Temperature: 1097°F
FLAMMABLE. |
Flashback &iong vapor tral may occur. 68  Electrical Hazard: Class |. Grows O
Vapor may expiode if ted in an enciosed area. 6.9 Buming Rate: 6.0 mm/mn
Yvear a0gQIes ana seil-cor dneg Sreatrting apoaratus 8.10 Fiome T
N ExbROUISR wiN Ofy CPemeal. 1cam or CarDon gIoxige
Tire Water mav De ineftective on tre Dsia not avaisbie
! Cool exDosSRq CoNtaners win water 6.11  Stoichiometric Al to Fuel Ratio:
Data not avaiable
6.12 Flame Data not
CALL r SR MeTCAL AC 7. CHEMICAL REACTIVITY
VAPOR . With Water:
lentatng 10 eye, nose and thoat. 7.1 Reactivit ster: No reacton
 whated, wil cause Aifscult 9. of 0SS of 1.2 with No
Maove io rasn ar . reacoon
i breatning NAas SIOCCEQ. SIVE artte al resnranon
It breatning 1S Giticut. ive Ouvaen 7.3 Stabliity During Tranaport: Stable
7.4 Neutralizing Agents for Acide and
Lguio Caustics: Not perunent
Imtatng 1o skm and eyes.
Harmiul 1f swaliowes. 7.5 Polymerization: Not pertinent
EXPOSUI’G Semove CCRAMINGLed CIOINING 3Ng <roes 7.6 inhiblior of Polymerzation:
Fiush artecied areas win Tienty of
iF IN EVEE, no'd evergs noen angd with oIsnty A wster Not pertment
F SWALLCWED 3 vicem s LONSSIOUE “202 w017 oroe waler 7.7 Molar Ratic (Resctant to
wrme Product): Data not avadable
7.8 Reactivity Group: 32
HARMFUL TO AOU‘ATIC LIFE IN VERY LOW CONCENTRATIONS.
! enters water ntakes.
Water Nottv m and wuaite :mcms
PO“U“OH Nouty operators of nearby water ntaxes. .
R
1. RESPONSE TO DISCHARGE 2. LABEL §.  WATER POLLUTION
{See 2.t Category: Flammabie kawd 8.1 Aquatic Toxicity:
1S58 warrng-regh flammabity 22 Ciass: ) S ppm/6 hw/mwnnow/iethal/ crstited

Resinct access

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS

3.1 CG Compatibility Class: Aromauc 4.1 Physical Stiate (as shipped): Liaud
Hydrocarbon 4.2 Color: Coloriess
3.2 Formuia: CeHe 43 Odor: rather

3.3 1MO/UN Designation: 3.2/1114 000r, Charactenstic 0gor
34 DOTID No: 1114

3.5 CAS Registry No_ 71-43.2

water
20 ppm/24 hr/suntsh/TL../tap water
.2 y: Dala not
8.3 Biological Oxygen Demand (BOD):
1.2 b/, 10 days
8.4 Food Chain Concentration Potentiat:
None

5. HEALTH HAZARDS
5.1 Personsl VEPOr CArwSier, SUDpked aw Of & hoSe Mask;
Ryadrocarbon-nsoluble rubber or DIRsUC Qloves. chamvcal goggles or 1ace spiash shield;
Hydrocarbon-nsoiuble apron such as neoprene.
[*

52

palior. by flusieng,

chest Coma and Wi death.

5.3 Trestment of Exposure: SKIN: tiush with water followed by SOaD and waler: remove
comMamnated clotheng snd wash siin. EYES: flush with pienty ol water until dTHaION Subsdes.
INHALATION: remove from Call & IF g 1S NTOQUISr Of
SIODDEd. S8 resuSCRatON, omMINster OXygen.

5.4 Threshoid Limit Vaiue: 10 ppm

§.5 Short Term inhaiation Limits: 75 ppm for 30 mn

56 Tonicity by ingestion: Grade 3; LDxo = 50 to 500 mg/hg

5.7 Late Toxicity: Leukema

5.8 Vapor (Gas) Irritant Characteristics: If present in igh CONCeNtrauons. vapors may cause
wntation of eyes or respwatory system. The effect is lemporary.

59 Liquid or Solid irritant Characteristics: Mwxmum hazard. il splied on Clolhing and alliowed 10
reman, may Cause Smartng and redaenng of the sk,

§.10 Odor Threshoid: 4.68 ppm

5.11 1DLH Vaiuve: 2.000 ppm

9. SHIPPING INFORMATION

9.1 Grades of Purity:
Industnal pure ........99+ %
Thiophene-iree ..
Netraton
Industnal 90%
Reagent

9.2 Storage Temperaturs: Open

$.3 Inert Atmosphers: No requwement

9.4 Venting: Pressure-vacuum

12, PHYSICAL AND CHEMICAL PROPERTIES

12.1  Physics! State st 15°C snd 1 stm:
Ligud
122 Molecular Weight: 78.11
123 Boling Point st | stm:
176°F = 80.1°C = 353.3°K
12.4 Freezing Point:
420°F = 55°C = 278.7°K
12.8 Critical Temperature:
§520°F = 288.9°C = 562.1°K
128  Critical Preseure:
710 poia = 48.3 atm = 4.80 MN/m?
12.7  Specific Gravity:
0.879 at 20°C (hqud)
128  Liquid Suriace Tension:
28.9 dynes/cm = 0.0289 N/m at 20°C
129  Liquid Water interfacial Tenslon:
35.0 dynes/cm = 0.035 N/m st 20°C
12.10 Vapor (Gas) Specitic Gravity: 2.7
12.11  Rastio of Specific Hests of Vapor (Gas):
1.081
12.12 Latent Heat of Vaporization:
169 Btu/ib = 94.1 calrg =
3.94 X 10° Jikg
12.13 Hest of Combustion: —17.460 Bw/ib
= —9608 cal/g = —406.0 X 10° J/kg
12.14  Heat of Decomposition: Nol pertnent
12,15 Heat of Solution: Not persnent
12.16 Heat of Polymernzation: NOt pertnent
12.25 Heat of Fusion: 30.45 cal/g
1226 Limiting Vaiue: Data not avadable
12.27 Reid Vapor Pressure: 3.22 psa

NOTES
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12.17 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
f . P . ' British thermal
T rature | Pounds per cubic Temperature . British thermai unit Temperature o . Temperature
(g'e“ge:esmﬂ f foot (degrees F) | per pound-F (degrees F) “"gc;gg:’;’,g:,:‘_‘,:“' (degrees F) Centipaise
! j {
55 55,330 45 : 394 75 | .988 55 724
60 55.140 50 : .396 80 , .981 60 693
65 » 54.960 55 ; .398 85 ; .975 65 665
70 54.770 60 ; 400 90 ; .969 70 638
75 54.580 65 : 403 95 i 962 75 612
80 : 54.400 70 ; 405 100 i .956 80 .588
85 { 54.210 75 § 407 105 i 950 85 ‘ 566
90 54.030 80 j 409 110 : 944 90 544
95 53.840 85 i 41 115 ‘ .937 95 . 524
100 53.660 90 | 414 120 : 931 100 ‘ 508
105 53.470 95 ' 416 125 ; 925 105 487
110 ' 53.280 100 | 418 130 919 110 470
115 ! 53.100 i 135 912 115 ; 453
120 | 52.920 140 .906 120 | .438
125 ; 52.730 145 | .900 :
130 ; 52.540 ! 150 .893 i
135 [ 52.360 1 155 887 ;
140 ; 52.170 ! 160 881 ;
145 : 51.990 i 166 ; 875 i
150 ; 51.800 i 170 | 868 i
185 1 51.620 | ! f»
160 : 51.430 : )
165 ; 51.250 !
170 | 51.060 ;
175 ; 50.870 :
|
12,21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
77.02 .180 50 881 50 01258 0 .204
60 147 60 01639 25 219
70 1.535 70 02109 50 ‘: 234
80 1.989 80 02681 75 .248
20 2547 90 03371 100 .261
100 3.227 “100 04196 125 278
110 4.049 110 05172 150 .288
120 5.033 120 08317 175 .301
130 6.201 130 07652 200 313
140 7.577 140 09194 225 325
150 9.187 150 .10960 250 .337
160 11.060 160 .12980 275 349
170 13.220 170 .156270 300 .360
180 15.700 180 .17850 325 an
190 18.520 190 .20750 350 .381
200 21.740 200 .23970 375 .392
210 25.360 210 .27560 400 402
425 412
450 421
475 43
500 440
525 ; 449
550 AS7
575 465
600 474




BERYLLIUM

BEM

Common Synonyms Sol Sitver cotor Oconess 6. FIRE HAZARDS 10.  RAZARD ASSESSMENT CODE
6.1 Flash Point: Not pertment {See Hazard Assessment Handbook}
6.2 Flsmmabie Limits in Al Not perunent n
Sinks n water 63 Fire Agents: Graptwte. sand.
or any othet nert ary powder
6.4 Fire Extinguishing Agents Not ta be
1wOID CONTACT WITH SOLID AND DUST. KEEP PECPLE AWAY Used: Water 11. WAZARD CLASSIFICATIONS
A@SF OUS! rESDNAT0C BNC MUDDET OVEICIONING IMCIUING GIOVeS). 6.5 Specisl Mazerds of Combustion
310D GrSCNAroe 11 OSSO, A eids 1.1 Code of Feders! Reguiations:
ait tre oeoanment i . Not usted
SO N0 reMOve (SCNArgea Matenat onde fume. which 15 toxic it nhated
Souty 10C3) NEAIth 3nd POLULON TONMTOL agencies. 8.6 Behavior in Fire: Powder may torm 11.2  NAS Hazard Rating tor Buik Water
sxplosive mixture with arr. Transportation: Not histed
113 NFPA Hazard Classitication:
.7  Ignition Temperature: Not perunent
Combustible. Category Classification*
POISONOUS GASES MAY BE PRODUCED IN FIRE. 6.4 Electrical Hazard: Not pernent Healin Hozard (Bloe) X
Dust cioud may expioge f igrwted in 8n enciosed area. 6.9 Buming Rate: Not perinent azard (Biuel : :
;lnr 9OQQHes ana seit. 6.10 A Flame T Flammatwty (Red).... ... . t
XUNOWSH With Oy QraDIWe. SOCA SN, OF OTNEY N DOWDer Reactrvity (Yellow) .. . .. .0
Fire 0O NOT USE WATER ON FIRE, Data not avaiable iy (
6.11  Stoichiometric Air to Fuel Ratio:
Data not avasable *Apphes 10 dust or powoer
6,12 Flame Dala not
CALL FOR MEDICAL AiD 7. CHEMICAL REACTIVITY
DUsSTY ater:
POISONOUS IF INHALED OR IF SKIN IS EXPOSED. 71 Puactivity With Water: No ceacton
1 inhaled will Cause CougNING OF uficult breathing 7.2 with Data
I: " aves. NOID eyehds ooen ana tiush with pientv o! waler not avaisbie
If Dreatning Nas $10000C. Give aruNCiai fESOWaLON 7.3 Stability During Transport: Stable
] tng . XvQen
Ereainng 15 ameui. e o 7.4 Neutralizieg Agents tor Acids and
SOLID - Not t
e | PoisOMOUS IF SWALLOWED OR 1F SKIN 15 EXPOSED. . e
Remove contammated clothing and shoes. -5 Polymerization: Not bertnent
Exposure Flush stiected areas with Dienty Ot waler. 7.6 inhibitor of Polymerization:
————eeme l;‘ ‘SN evsg. hgg syends open ang lsuggmsm plentv of water Not pertinent
WALLOWI NSCIOU! :
L LL s ana vm';r:: 5 .o. sco Rave vichm Jnnx water 77 Ratio (A f to
F SWALLOWED ang vicum 13 uNCONSCIOus OR HAVING CONVULSIONS. Product): Data not avaiable
o notfng exceot keep victm warm. 7.8 Reactivity Group: Data not avasable
12, PHYSICAL AND CHEMICAL PROPERTIES
12.1  Physical State st 15°C and 1 stm:
s’:m Mﬂl:w Wﬂ"l’;lm on aquauc :ln 1S unknown. Sokd
y be dangerous it enters waler intakes.
Water Notity local heaith 8nd widide ofhcars. 122 Molecuiar Weight: 9.01
Pollution Notty operators of nearty water ntsxes. 12.3  Bolling Point at 1 atm: Not pertnent
124 Freezing Point: Not pertment
12.5 Critical Tomperaturs: Noi pertnem
128  Critical Pressure: Not pertment
1. RESPONSE TO DISCHARGE 2. LABEL 8. WATER POLLUTION 127 Specific Gravity:
{See 2.t Category: None 6.1 Aquatic Toxicity: Data not available 1.85 at 20°C (sokd)
Issue warming-poison, water 2.2 Ciass: Not pertinent 8.2 Waterfow! Toxicity: Data not available 128 Uiquid Not
contammant 8.3 Biologicat Oxygen Demand (BOD): 129  Liquid Water intertacial Tension:
Resinct access Data not avalsbie Not pertnent
Should be removed 8.4 Food Chain Concentration Potential: 12.10 Vapar (Gas) Specific Gravity:
Chercal ana physical treatment Data not avaiable Not pertnent
12.11  Ratio ot Specific Heata of Vapor (Gas):
Not pertnent
. 3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 12.12 Latent Heet of Vaporization:
3.1 CG Compatidiiity Clasa: Not ksied 4.1 Physical State (as shipped): Soid Not perbnent
32 Formula: Be 4.2 Color: White 12.13 Hest of Combustion: —28,000 8tu/ib
3.3 IMO/UN Designation: 6.1/1567 4.3 Odor: None = 15560 cal/g = —€52 X 10° J/kg
3.4 DOT ID No.: 1567 12,94  Hest of Decomposition: Not perinent
3.5 CAS Registry No.: 7440-41-7 12.15 Hest of Solution: Not pertinent
. 12.16 Heat of Polymerization: Not pertnent
12.25 Hest of Fusion: 260.0 cat/g
12.26 Limiting Vaiue: Data not available
5. MEALTH HAZARDS 9. SHIPPING INFORMATION 1227 Reid Vepor Pressure: Daia not avadable
5.1 - Bu. Mines spproved respwator; clean work clothes dady; gloves: 9.1 Grades of Purity: Grade AA, 99.96 + %!
eye protecton Grade A, 99.87 + %: Nuciear grade
82 Any waight 1088 should be considered as 9.2 Storage Temperature: Ambrent
possiie trst mmn of beryihum disease. Dust 1s extremely toxic when inhaied; symptoms 9.3 Inert Atmosphere: No requvement
nclugde coughng. shonness of breath. and acute or chronic lung disease. There s no record of 2.4 Venting: Open
iness from mgeston of berylhum. Contact with gust causas comunclival nfigmmation of eyes
and dermatriis.
5.3 Trestment of Exposure: INHALATION: scute cisease may requwre hosprialization with
admustzation of Oxygen: chest x-ray should be taken immediately. EYES: flush with water for at
least 15 mun. SKIN: flush with water; wash with 0ap 8nd water: all cuts, scratches of other
npunes shouid receve prompl medical atiention.
5.4  Threshold Limit Value: 0.002 mg/m?
§.5 Short Term inhalation Limits: 0.025 mg/m*, less than 30 min
5.6 TYoxicity by ingestion: Grade J: orat LDso = 100 mg/kg (mouse)
§.7 Late Toxicity: Beryliosis of iungs may occur from 3 months to 15 years after exposure. Chromic
sysiemic ciseases of the iver, spieen, lymph nodes. bone, kidney. and other organs may aiso NOTES

5.8
59
5.10
5.11

occur.
Vapor (Gas) irritant
Liquid or Solid irritant Ci
Odor Threshoid: Odoriess

IDLH Valuve: Data not available

stics: Data not
Data not
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12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

Temperature Pounds per cubic Temperature British thermal Temperature | _British thermal Temperature o
(dege:resm;) oot (degrees F) unit per pound-F (degeeees n ! ""'}s;'g‘ep,"o'o:g“" (degrees F) Centipoise
N N N N
[o] (o] (o] o}
T T T T
P P P P
E E E E
R R R R
T T T T
[ 1 | |
N N N N
E E E E
N N N N
T T T T
1221 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water degrees F) square inch (degrees F) foot (degrees F) per pound-F
[ N N N
N (o] (o] (o]
s T T 5
(o]
L P P P
U € E E
8 R R R
L T T T
E I ! |
N N N
E E E
N N N
T T T




DDD

DDD

Common Synonyms Sohd White €. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
T,?%mmz.zwmm 6.1 Flash Point: Not pertnent (See Mazard Assessment Handbook)
pheryl) ethane 6.2 Flammable Limits in Air: Not perunent 1
Drchiorodiphenyigichioro Sinks in water. 6.3 Fire Extinguishing Agents: Water. toam.
ethane dry chemcal, carbon coxae
6.4 Fire Extinguishing Agents Not 10 be
. D@ AweC TIID O 3war Used: Daia not avadabie 11, HAZARD CLASSIFICATIONS
- s ara :dS".." 8.5 Specisl Hazarus of Combustion .
cmi?:n:;r""ca-‘ 1zencne Products: imiating hygrogen chionoe 1"t c‘:' of Federal Reguiations:
fumes may torm i tves ot ksted
6.6 Behavior in Fire: Data not avaiabie 1.2 NAS Hazsrd Rating for Bulk Water
6.7  ignition Data not Transportation: Not usted
6.8 Ejectrical Hazsrd: Not pertinent 11.3 NFPA Hazsrd Classitication:
6.9 Burning Rate: Not pertnent Not ksted
6.10 Flame P
Data not avaiable
6.11 Stoichiomatric Aw to Fuel Ratio:
Fire Data not avasabile
6.12 Fiame Data not
SAo s IR MEDILAL AT 7. CHEMICAL REACTIVITY
."”l::f;f 10 eyes. nose and throat 7.1 Reactivity With Water: No reacbon
Farmia f mnaied o 72 with Oata
Cn e L35 A0 eve Toa not avalable
g 7.3 Stability During Transport: Stable
7.4 Neutrsiizing Agents for Acids snd
.smo‘-'?‘q 10 S and eves Caustics: Not pertnent
Harmiul i swallowed. 7.5 Polymaenzation: Not pertinent
Exposure 7.6 inhibitor of Polymerzstion:
Not pertinent
. 7.7 Moiar Ratio (Reactant to
©T NCINING @aCTDl K280 vICLI waTt™ ’ mk Data not avauabie
7.8 Reactivity Group: Data not avaisabie
12, PHYSICAL AND CHEMICAL PROPERTIES
12,1 Punysical State at 15°C and | atm:
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Sobkd
Water | Nymomomne il e e 122 Mo woe 20 ‘
Nolty 0perators of nearoy water ictanes ot 1 stz pertnent
Poliution ] o
SE————— 124  Freezing Point:
224°F 112°C 85K
1. RESPONSE TO DISCHARGE 2. LABEL 8. WATER POLLUTION 125  Critica) Temperature: Not periment
{See R } 2.1 Category: None 8.9 Aquatic Toxicity: 128 Criticat Pressure: Not pertnent
ISSus Warmng-waler Contamnatn 2.2 Cilass: Not perunent < 2.6 ppm/96 hr/cattish/TL, /tresh 12.7  Specitic Gravity:
Shouid be removed water 1.476 at 20°C (sokd)
Chefmcal and physical treatmen) 0.15.0.2 ppm/48 he/brown 120 Liquid Burface Tension: Not pertinent
shamp/TL../salt waler 129 Liquid Water intertacial Tension:
0.0088 DPM/24 he/brown Not pertnent
shomp/LC:.u/sall water 12.10 Vapor (Gas) Specific Gravity:
8.2 Watertfow! Toxicity: 4.800-5.200 ppm Not pertment
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS LCau 12.11 Ratio of Specitic Heats of Vapor (Gas):
3.1 CG Compatibitity Class: Not histed 4.1 Physical State (ss shipped): Soidt 8.3 Biologica! Oxygen Demand (BOD): Not pertnent
3.2 Formuis: (4-CICiHa)CH-CHCI: 4.2 Color: white Data not avaisbie 12.12 Latent Heat of Vaporization:
3.3 IMO/UN Designation: Not hsied 4.3 Odor: Data not avadabie 8.4 Food Chain Concentration Potential: Not perunent
3.4 DOT ID No: 2761 High 12.13 Hest of Data not
3.5 CAS Registry No.: 72-54.8 12.14  Nest of Decomposition: Not pertnent
12.15  Mest of Solston: Not pertmnent
12.16 Hest of Polymerization: Not perinent
12.25  Neat of Fusion: Data no! avadabie
12.26 Limiting Vailue: Data no! avadable
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1227 Reid Vapor Pressure: Data not avaabie
5.1 Personal Protective Equipment: Dust mask: goggies of tace shieid. rubber gioves 9.1 Grades of Purity: Techmcal
5.2 y ] chuses Qg and oelayed sumWar 10 9.2 Storsge Temperature: Ambrent
those caused by DDT. Contact with eyes causes ¥niaion. 9.3 inert Atmosphere: No requwement
5.3 Treatment of Exposurs: INGESTION: treatment should be Given by a PhySIClan and 1S simiar (0 9.4 Venting: Open
that grven foliowang ingestion of DDT. EYES: flush with water
54 Threshold Limit Value: Dala not avadable
5.5 Short Term inhalation Limits: Data not avasable
5.6 Tonuicity by ingestion: Grade 2. oral LD:v 1.2 g/kg tmouse), 3 4 g/kg (ral)
S.7 Late Toxicity: Dala not avarable
5.8 Vapor (Gas) trritant Data not
$.9 Liquid or Solid irrtant Data not
5.10 Odor Threshoid: Data not avasable
5.11 1DLH vaiue: Data not avaiable
NOTES
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12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

T

T British thermal

]
! cubi Temperature J British thermal Temperature | .. Temperature _
oty | Poundigot 0 | (Gegrees ) | unit per pound-F (degrees F) . U are oot | (degrees F) Centipoise
N N N | N
(o} o} 0O { 0
T T T ‘ T
P P P i P
13 E E ! E
R R R : R
T T T T
!
l | 1 i 1
N N N E N
E E E : E
N N N i N
T T T T
1 1
| |
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
N N N N
o o o} (o)
T T T T
P P P P
E E E E
R R R R
T T T T
| [ | |
N N N N
E E E E
N N N N
T T T T
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ETHYLBENZENE

10. HAZARD ASSESSMENT CODE
(See Hazard Assessment Handbook)
A-TU

11.  HAZARD CLASSIFICATIONS

11.1  Cods of Federnl Reguistions:
Flammable st

112 NAS Huxard Rating for Bulk Water
Transporwtion:

Common Synonyms Ligusd Cotoriens Swrost. Gasoune-Lie 6 FIRE NAZARDS
Ehompetnane &1 Fiash Poine 80°F O.C.; 58°F C.C.
§ €2 Flommable Limits in Al 1.0%-8.7%
Floats on water. Flammabie, Imtating vapor i procuced. &3  Fire Extinguishing Agems: Foam (most
affective), water 100, CArbon doxxie o
dry chemicad.
VO] CONECT W MCANd NG VADO!. ABEC DACDNS Sway. &4 Fire Extinguishing Agems Not to be
0 ana ruober 9 Used: Not persnent
Shust Of VDN SOUDYS ana Cad fre Cenarment &5 Special Hanards of Combustion
10D Eacnarge i posede. Products: ITREING VEpOrs are generaied
Suywun_mu‘vn “KNOCK GOWNn  vEDOS. when hested.
lomyk:::mwmmmx &8 Behavior in Fire: Vapor i heavwr than as
and may Favel conmterable distance
a the S0urce of ignition and fesh back.
Flashback wail oocw.
Vapor mmwv iwm":mmm 67 ignition Tempersture: 880°F
Wear qogges. AT FUDO- T OvVercotung &8 Elsotrioal Hazard: NOt persnent
=3 ‘-mn:vm 10RM. Or CArON CIO0e. 49  Burning Rste: 5.8 mm/min.
~ire Water may be neffectve on rre. €10 Fame
| —— Cool €XDOSe0 COMMNOTS W WSl Deta Not Available
CALL FOR MEDICAL ~iD. 7. CHEMICAL REACTIVITY
VAPOR 7.1 Pesctivity With Weter: No resction
tating 10 nose and throat.
P‘m J‘g..m o ditficult bresthing. 72 whh -
nbru.::::‘n.m armca) resoeavon. .
[l . Gve 10!
It breatreng m Orificut, grve oxvIEN 7.3 Stabiity During Traneport: Stable
7.4 Neutreiizing Agents for Acids and
Uauo Caustios: Not pertinent
m'ﬂl“ 7.5 Polymerization: Not pertinent
Exposure Flemove CONATINated CIOTING 8NG SNOES. 74 inhibitor of Polymerastion:
ANOCIe ArBas WItN DIeNty O waler Not
IF IN EYES, holG evewas 00en arJ Tlush with plenty Gt water. pertnent
IF SWALLOWEDMVMEW(SC:CUS RAVS vXIM CrmK water 7.7 Molar Retio (Reactant to
Producty Data Not Avadabie
00 NOT INDUCE VOMITING. 78 Pesctivity Grous: 32
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
Fouling 1o shoreline.
Water May be dangerous f i erters water intakes.
Notty iocal health ana wildiite Otficials.
Pollution Nowty Gperaions of NearDy water nitakes.
L RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION
(Ses Methods 2.1 Category: Flammabie liquid &1 Aguatic Toxicity:
Mechanical containment 22 Claex3 29 ppm/98 he/bluegill/TL./fresh water
Should be removed a2 W Deta not
Ch and phvy 4.3 Bistegionl Oxygen Demand (BODX
24% (theor.), 5 deye
8.4 Food Chein Concentration Potential:
None
3 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
3.1 CQ Competibility Class: Aromatic a1 mmmmwﬂ
hydrocaron 42 Coior: Coloriess
42 Formule CeHsCHaCHa 43 Odor: Aromatc
43 MO/UN Designatior: 3.3/1175
44 DOT 1D No: 1175
48 CAS Regietry No.: 100414

te

4

CLEES

4

5. HEALTH HAZARODS

Set satety gogoles.

& mu—mummm

Moderate iTitaion of &ye with comeal inksy possibie. iitates siin and Mity cause biisters.
Trestment of Exposure: INHALATION: ¥ 8l sffects 0cCAr, femOve victim 10 fresh air, keep him
warm end quist, and get medical help prompily; ¥ brasthing stops, give articial respiration.

INGESTION: induce

g Only upon icien's material in ung may cause

chamical pneumoniis. SKIN AND EYES: promptly flush with plenty of water (15 min. for eyes)
and get medical afteMion; remove and wash COnAnINad ciothing before reuss.

Threshold Limit Vaiue: 100 ppm

Short Term inhalation Limita: 200 ppm for 30 min.

Toxicity by ingestion: Grade 2 LDse = 0.5 10 5 g/kg (rat)

Late Tonteity: Data not sveiable

Vapor (Gas) irvRant Characterislion: Vapors Cause modersie ITRESON such that personnel will
fnd high concentrations unpisssart. The effect is \amporary.

Liquid or Solid rrieant Cn

Causes g of the skin and first-degres bums on

short SXPOSUNS; MaY COLSS SECONdary Duns on Jong eXpoRre.
§.10 Odor Threshokt: 140 ppm
£.11 OLN Valu 2,000 ppm

.1

4 4

Gredes of Purity: Ressarch grade:
99.00%; pure grade: 90.5%; wchnicel
orage: 90.0%

Inert Atmosphere: NO requirement
Venting: Open (flame aresten) or
pressure-vacuum

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physical State st 15°C and 1 s
Uiquid

122 Molsoular Welght: 108.17

123  Boling Point ot 1 st
ITT2F = 1382°C = 400.4°K

124 Frossing Point:

128 Critical Tempersture:
051.0°F = 343.9°C = 817.1°K
128 Critionl Pressure:
523 poia = 35.6 o = 3.61 MN/m®
127 Specific Gravity:
0.087 st 20°C (Nepskc)
128  Liquid Surtwce Tensier:
202 dynee/om = 0.0292 N/m st 20°C
128  Uiquid Water intertacial Tenslorn:
35.48 dynes/cm = 0.03548 N/m at

20°C

12,10 Vapor (Ges) Spectfic Gravity:
Not persinent

1211 Ratio of Specific Hests of Vapor (Gesk
1071

1212 Lotent Heat of Vaporizstion:
144 Bu/b = 80.1 cal/g =

3.35 X 108 J/kg
1213 Heet of Combustions — 17,780 B/l
- —U877 cal/g = —413.5 X 108 J/kg

12.14 Heat of Decemposition: Not perinent
1296 Heat of Soluiorn: Not perinent
1218  Host of Polymeriation: Not pertinent
1228 Hest of Fuaior: Data Not Available
1220 Umiting Value: Data Not Available
1227 Reid Vapor Presswre: 0.4 peia

[ S
[ 8}

& FIRE HAZARDS (Continved)
Stolchiomewrtc Alr 10 Fusl Ratic: Data Not Aveilable

Flame

Duta Not
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12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermai

i |
T f . P r cubic Te ture British thermal unit Temperature P . Temperature
ooy S R 11 (degrees F) per pound-F (degrees /), ‘"G nCh oL e " | (degrees F) Centiporse
40 f 54.990 40 402 —80 i 1.065 40 835
50 : 54.680 50 404 —80 1.056 50 774
60 ! 54.370 60 407 —70 1.047 60 718
70 5 54.060 70 409 —60 1.037 70 670
80 ! 53.750 80 412 50 | 1.028 80 626
%0 ! 53.430 80 414 —40 X 1.018 90 .586
100 i 53.120 100 A17 —30 1.009 100 550
110 { 52.810 110 419 —20 1.000 110 518
120 ’ 52.500 120 421 —10 990 120 488
130 | 52.190 130 424 0 081 130 461
140 1 51.870 140 426 10 i X 74] 140 436
150 i 51.560 150 429 20 ‘; 962 150 414
160 ] 51.250 160 431 30 i 953 160 .393
170 i 50.940 170 434 40 , .943 170 374
180 j 50.620 180 436 50 1 934 180 356
190 ] 50.310 190 439 60 ‘ 924 190 | 340
200 ; 50.000 200 441 70 915 200 325
210 . 49.680 210 443 80 906 210 311
90 896
100 : .887
| 110 ; 877
120 t .868
130 X 859
140 i 849
150 : .840
160 : 830
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
68.02 020 80 202 80 .00370 —400 —.007
100 .370 100 00654 —350 026
120 644 120 i 01099 —300 : 060
140 1.071 140 01767 —250 i .093
160 1.713 160 02734 —200 ! 125
180 2.643 180 .04087 —150 | 157
200 3,953 200 05926 —100 ! 187
220 5.747 220 08363 —50 217
240 8.147 240 ! .11520 ] 246
260 11.290 260 ‘ .15510 50 274
280 15.320 280 .20480 100 301
300 20.410 300 26570 150 327
320 26.730 320 .33910 200 353
340 34.460 340 .42620 250 377
360 43.800 360 52850 300 401
380 54.950 380 64720 350 424
400 .446
450 467
§00 487
550 507
600 525




L

MERCURY

MCR

Sinks in water,

AVOID CONTACT WITH LIQUID. Kesp peose swey.
S100 GaCharge ¢ Do,

10. HAZARD ASSESSMENT CODE
(See Hazard Assesament Hendbook)

A-X

1
72

13
7.4

78
78

17

78

7. CHEMICAL REACTIVITY

Reactivity With Water: No reacuon
with C No
reaceon
Stabitity During Tranaport Stabie
HNeutraiizing Agents for Acide and
Caustios: Not pertinent
Polymerization: Not pertnent
inhibitor of Polymerizstion:
Not persnent
Moler Retio (Reectant to
Product): Dats not svadable
RAeactivity Group: Data not avasable

11.1 Code of Federsl Reguiations:
112 NAS Hazard Rating for Bulk Water

11.3  NFPA Hazard Claseification:

1. HAIARD CLASSIFICATIONS

ORM-B

Traneportation: NOt kstedt

Not isted

Not flarnmabie.
Fire
CALL FOR MEDICAL AID.
LIQUID
Ettects of exposure may be delayed.
Exposure
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
Wi May be Cangerous if & sriers waler intakes.
ater Notty locsi heatth and widiWe offcals.
PO"\I“O“ Nolify operitons of Neariy waler Fnanes.
1. RESPONSE TO DISCHARGE 2 UABEL
(8o 21 Category: None
Should be removed
| o s prysca)
|
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
3.1 CG Computibility Clase: Not listed 4.1 Physical State (as shipped): Liquid
32 Formuis: HG 42 Color: Sivery
33 WO/UN Deaignation: Not listed 43 Odor: None
34 DOT 1D No: 2609
3.5 CAS Regletzy No: 7439-07-8

[ 5]
[ £}
&5
[ 3]
[ &4
8
s

S.  MEALTH HAZARDS
Personsl Protective Equipment: Avoid contact of liquid with skin. For vapor use chemcal
carwidge (Hopcalite) respvator.
No _ As
siight musculer Wemoy, 1088 of apPeme. Nauses, and dierrhea are cbesrved. Peychic, kidney, and

Threshold Limit Value: 0.05 ng/m*

Short Term inhelation Limite: Dats not svailable
Toxielty by ingestion: No immediste tudcity
Late y: D of mercury p L]
Vaper (Gae) kritant Characterigtion: None
Liquid or Solid irriiant Characteristine: None

§.10 Odor Threshoic: Not pertinert
511 IDLN Value: 28 mg/m®

12
121

PHYSICAL AND CHEMICAL PROPERTIES

Pysical State at 15°C and 1 stm:
Uiquid

122  Moleculsr Weight 200.59
123 Boling Point at 1 stm:
O75°F = 357°C w 630°K
124  Freszing Point
—3IB0F = —309"C m 234.3°K
L WATER POLLUTION 128  Critical Tomperature:
8.1 Aquatic Toxicity: 2084°F = 1482°C = 1735°K
0.5-1 ppm/48 hwr/caragius 128 Critical Pressure:
ardium/TL, /fresh water 23,300 peia = 1587 atm = 160.8
0.29 ppm/48 tw/manns fish/TL,/sal MN/m?
veater 127  Specific Grevity:
.2 Data not 13.55 at 20°C (Nquid)
8.3 Biciogicsl Oxygen Demend (BOD): 128 Liquid Surface Tensior:
None 470 dynes/cm = 0.470 N/m at 20°C
0.4 Food Chain Concentration Potentiak 129  Uquid Water intertacial Tenslon:
Mercury concentrates in iiver and 375 dynes/cm = 0.375 N/m at 20°C
Kidneys of ducks and geese to levels 1210 Vapor (Gas) Specific Gravity:
above FDA timit of 0.5 ppm. Muscle Not perunent
tissus usualy well below the mt. 1211 Ratio of Specific Heats of Vapor (Ges)
Not pertinent
1212 Latent Heat of Vaporization:
Not perinent
12.33 Hest of Combustion: Not pertinent
12.14  Mest of Decomposition: Not pertnent
9. SHIPPING INFORMATION 1215 Heat of Soktior Not pertinent
9.1 Grades of Purity: Pure 12.18  Hoat of Polymerization: Not persnent
92 Storage Temperature: Ambient 1225 Heat of Fusion: 2.7 oal/g
93 inert Atmosphers: No requrement 1226 Umiting Value: Deta not available
8.4 Verting: Open 1227 Reid Vapor Pressure: Data not availsbie
NOTES
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MERCURY
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12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermai

Temperature Pounds per cubic Temperature 3 British thermal unit Temperature t-inch hour- Temperature
{degrees F) toot (degrees F)  per pound-F (degrees F) ”"'ﬂ;::re",g;t_g”' {degrees F) Centiporse
0 851.399 35 f 033 N 0 ‘ 1.827
5 851.000 40 : .033 (0] 5 1.801
10 850.500 45 : .033 T 10 1.777
15 850.099 50 .033 15 1.754
20 849.699 55 ’ .033 ‘ P 20 1.731
25 849.199 60 i .033 ; E 25 1.709
30 848.799 65 . .033 ! R 30 ) 1.688
35 848,399 70 ! .033 T 35 1.668
40 847.899 75 ; .033 ! 1 40 1.648
45 847.500 80 : 033 : N a5 1.629
50 847.099 85 : .033 ! E 50 ) 1.610
:5 846.599 90 i .033 ‘ N 55 . 1.592
0 846.199 95 : .033 ; T 60 : 1.575
65 845.799 100 ; 033 1 65 ; 1.558
70 845.209 i | 70 ‘ 1.541
N 544.500 i | B ren
85 844.000 | 85 1.485
90 843.599 : 90 1.480
95 843.199 | : 95 1.466
100 842.699 , i 100 1.452
| { f
i | i
|
|
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature g Pounds per 100 Temperature Pounds per Temperature I Pounds per cubic Temperature Britigh thermal unit
(degrees F) | pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
! I N N N
N (o} (e} 0
| s T T T
(o]
L P P P
u E E (3
B R R R
L T T T
E | 1 |
N N N
E E E
N N N
T T T




METHOXYCHLOR

MOC

S S 4 4

sgeee

10.  HAZARD ASSESSMENT CODE

(See Hazard Assesament Handbook)

74
12

7. CHEMICAL REACTIVITY

Reactivity With Water; No reaction
with No
reacton
Stability During Traneport: Stabie
Noutrsiizing Agents for Acide and
Caustics: Not perbnent
Potymerization: Not pertinent
Inhibitor of Polymerization:
Not pertnent
Moler Rstio (Reactant to
Product): Data not gvaiabie
Reactivity Group: Data not aveiable

11, HAZARD CLASSIFICATIONS

11.1  Cade of Federni Reguiations:

ORM-E

112 NAS Hazard Rating for Sulk Water

Trensportation: Not keted

11.3  NFPA Hazsrd Cinasification:

Common Synonyms Solid Whrie to bght yeilow  Mild fruity odor
DMOT
DOT
{p-methoxyphenyl)-1 .
2 26a 1, |-vwm: Sinks in water.
Martate 50
AVOID CONTACT WITH SOLID AND DUST. KEEP PEOFLE AWAY
WO QOGONS 8NT CUST TESDIRLOr.
Zail tre cecartment.
Stay uDwnG, USS WRIEr SOFEY [0 "KNOCK COWn'™ gust.
.S0I818 ANG rEMOVE CIECIArged matena
Nobly 10Ca! DA 810 DOIUTION CONTOH AGENCIS.
Combustble.
POISONOLS GASES MAY BE PRODUCED IN FIRE.
EXtngusn with water, Gry CReMCRIS, (OAM. Of CArDON QIOXKe.
Fire
CALL FOR MEDICAL AiD.
DUST
POISONOUS IF INMALED.
Move wicom 1o Tesh ax.
if in evas. NOKI evelds ODEN 2NO TSN WIN DIBNTY Of water.
if breatung 18 OThcuit. grve oxygen.
POISONOUS F SWALLOWED.
r———— Irritating to skin and eyes.
snoes.
Exposure Flush S11eCieq areas witn Olenty O water
femsnar—— 1F IN EYES. hoid @yends 008N and niush with Dlenty of water
IF SWALLOWED ana vicom s CONSCICUS. have victm onnk water
o fruik.
1 HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
w.tﬁl’ May be dangerous if it emers water intakes. .
Notify locat health and wikirte officisls.
Pollution Notfy 0perators of NEMDY Water (Takes.
1. RESPONSE TO DISCHARGE 2. LABEL
(See 2.1 Category: None
IE8US WRITUNG-POIBON, Water 22 Cilass: Not pertinent
contaminant
Reastrict access
Should be removed
Charmcal and phymcal treatment
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
3.1 CQ Competibiity Class: Not ksted 4.1 Physical State (se shipped): Solid
32 Formuia: C1eH1sClaOs 4.2 Coior: Light cream; white to kight ysiiow
3.3 IMO/UN Designation: 6.1/2761 4.3 Odor: Siighty fruty
3.4 DOT D No- 2761
3.5 CAS Registry No. 72-43-5

&t

4

8. WATER POLLUTION

Aqustic Toxieity:
0.035 ppm/96 hr/iathesd/TL,,/tresh
water
0.004-.012 ppm/98 hr/marine
crustacca/ TL,./salt water
Waterfow! Toxicity: LDso = 2.000 mg/kg
Biologioal Oxygen Demand (BODX
Data not available
Food Chain Concemration Potentiak:
Data not available

§. HEALTH HAZARDS
Personal Oust it ; gloves and gogples.
Y Toxicity is iow. On OF ingy
QONITRIZed epresmon.
53  Trestment of Exposure: EYES: flush with water it smitated. SKIN: wash well with soap and water.
INGESTION: conauit physician.
§4  Threshold Limit Yalue: 10 mg/m?*
55 Short Term inhailstion Limits: Data not availsble
S8  Toxicity by Inpestion: Grade 1; LDso = 5 10 15 g/kg
57 Late Toxicity: Date not avadable
S8  Vapor (Gas) irritant Ch
59 Liquid or Solid Irritant
8.10 Odor Threshokt: Not pertinent
5.11 JOLN Vaiue: 7,500 mg/m®

5.1
52

Data not
Data not

.1

83
L 2

9. SHIPPING INFORMATION

Grades of Purity: Technical flake or chip;
82% pius 12% isomers; Wettable
powders: 50-75%; Dust concentrats:
40% Emuisifisble concentrats (liquid):
25% sokstion in petoleum distilate.

inert Atmosphere: No requirement
Venting: Open

Not ksted
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physionl State at 15°C and 1 atm:
Solid
122  Molscular Welght: 345.7
123  Bolling Point at t atm: Not persnent
{decomposses)
124  Freezing Peint
171=182'F = 77—89°C = 350—362°K
125 Criical Temperwture: Not pertinert
126 Critiosl Pressure: Not pertinent
12.7  Specific Qravity:
1.41 &t 25°C {s0lic)
128 Not
129 Liquid Water imertacial Tenslon:
Not pertinent
12.10 Vapor (Gus) Specific Gravity:
Not pertinent
1211 Ratio of Specific Heats of Vapor (Gask
Not pertinent
1212 Latent Heat of Vaportestion:
Not pertinent
12.13  Heat of Combustion: Not pertinent *
12.14  Heat of Decompositior: Not pertinent
1298 Hest of Solution: Not pertinent
1216  Host of Polymerization: Not pertinent
1225 Heat of Fusion: Data not aveilable
1220 Limiting Valve: Date not available
1227 Reid Vapor Pressure: Data not available

[ B3]
612

6. FIRE HAZARDS (Continved)
Stoichiometric Alr to Fuel Ratio: Data not available

Fiame

Data not
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12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

12.17
SATURATED LIQUID DENSITY

British thermal

' r cubi Temperature British thermai Temperature - Temperature )
1(’:reng(:eereastu;;a Pounds'o%i et (deggges F unit per pound-F (degrees F) ""2;3::‘6"'90’022”" (degrees F) Centipoise
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12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT.CAPACITY
Temperature Pounds per 100 Temperature | Pounds per Temperature Pounds per cubic Temperature British thermal unit
{degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
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10. HAZARD ASSESSMENT CODE
(See Hazerd Assssement Handbook)
ATV

11 MAZARD CLASSIICATIONS

1.1 Code of Federni Reguistions:
Flammabile liquid
112 NAS Haxard Rating for Bulk Water
Trarmportstion:
Category
[ o, TR |

12 PHYSICAL AND CHEMICAL PROPERTIES

12,1 Physicsl State at 15°C and 1 atmx
Uiquid
Molecular Weight: 108.18
Boling Point at 1 sm:
200.4°F = 131.9°C = 405.1"K
Froezing Point
—84.2°F = —47.9°C w 225.3°K
Critionl Tomperature:
050.8°F = 343.8°C = 617.0°K
Crtonl Pressurs:
513.0 ot = 34.95 peia = 3.540
MN/ms
Specific Gravey:
0.864 at 20°C (Neuich)
Liguid Surface Tension:
'28.6 dynes/em = 0.0206 N/m at 20°C
Liquid Water imertacial Tension:
38.4 dynss/om = 0.0364 N/m at 20°C
1210 Vapor (Ges) Specific Gravity:
Not pertinent
Ratio of Specific Meats of Yapor (Gae)
1.071
1212 Latent Heat of Vaportzesion:
147 B/ = 81.9 cal/g =
3.43 X 10* J/kg
12.13 NHeat of Combustion: —17,554 Bu/ib =
—=0752.4 cal/g = —408.31 X 10% J/kg
12.14 Heat of Decomposition: Not pertinent
1218 Heat of Sohtan: Not partinent
12.16 Mest of Polymerization: Not pertinent
1226 Neat of Fusion: 26.01 cal/g
12.28 Limiiing Value: Data not pvailable
1227 Meid Vapor Pressure: 0.34 psia

12
123

124

128

m7

128

129

1

Common Synonyms Watery haud Colortess Swest odor 6. FIRE MAZARDS
1, 3-Dimethytbenzens 6.1 Flash Point 84°F CC.
Xyl 62  Flommable Limits in Alr: 1.1%-8.4%
Floats on water. Flarmmable, ¥Tiating vapor & produced. 63  Fire Extinguishing Agents: Foam, dry
chemical, Of carmon dioxide
6.4 Fire Extinguishing Agents Not 1o be
o0 awey. Used: Water may be meflectve.
3100 GBCTATDS f DORMOI. R eSO DeoCie &5 Special Hazarde of Combustion
il fre Geoarment.
AvOud COMSCT WIt SO &NO VEDOT Products: Not perinert
10ute 8O reMOVe GSCNATea mmatenal 68  Behavior In Fire: Vapor is heavier than ar
400y 10Ca) RALIE 81O DOIBAN DONTS! Kane and mey Wavel considersble distance 1 &
souwrce of ignition and fAlash deck.
6.7 Ignition Temperanre: 906°F
FLAMMABLE 6.9  Electrical Hexard: Class i, Group D
Fiashbeck aiong vapor irail may ocowr.
vwmmamnmmm &9 Buming Rate: 5.8 mm/mmn.
wear s10 Flame Tomp
—— EXUNQWSN Wi 10BM. Oy CREMCAI. Of CATDON GRWTS Oets not availabie
= Watsr may D@ Netectve On fire.
ire oo exposed contaners wit water, €11 Stoichiometric Al 10 Fusl Ratic:
—— Deta not aveilabie
6.12 Flame Oata not
CALL FOR MEDICAL AD. 7. CHEMICAL REACTIVITY
VAPOR 7.1 Resctivity With Water: No reacton
10 eyes, nose, and throat.
nmmwe-nm difficult breatreng, or ioss of 12 with No
CONBCIOUSNSSs. reacson
Move to fresn ax. 7.3 Stability During Traneport: Stable
if Droathng Nas SI00SC. GIVe ArcHCA! FaSOVanen. 1.4 Neutraiizing Agents for Acids and
“u“m‘ - ove Caustics: Not peranent
mw.‘mww 7.5 Polymerizstion: Not perbnent
Exposure f swaliowed, wii Cause nauses. g. O loss of 74 inhibitor of Polymerization:
:‘:mmconmmcmmm. Not pertinent
SN g1lectea Areas with pienty Of water 7.7 Molar Ratio (Reactent to
1F IN EYES. PO Svenas 008N BNd fusn witlt Dienty Of water.
IF SWALLOWED #nc wicom 13 CONSCIOUS. have victm onna water Producty Deta not avadable
or K. 7.8 Rasctivity Group: 32
DO NOT INDUCE VOMITING.
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
Fouling 10 shoreine.
Water May Ds dengerous i it enters water intakes.
Notty local health and widile officuis.
Poliution Notiy 0Deraions of NeErDY Waler NTakes.
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION
(See 2.1 Category: Flammable liquid 8.1 Aquetic Toxiolty:
Issue warming-high flammability 22 Cless: 3 22 ppm/96 tw/biuegil/TL./iresh water
Evacuste srea 2 Wi y: Deta not avail
Should be removed 33 Bioclogical Oxygen Demend (BODX
Crv | and physical 0 /B, 5 days: 0% (heor.), 8 days
8.4 Food Chain Conocentration Potentiat
Data not avaseble
3. CHEMICAL DESIGNATIONS & OBSERVABLE CMARACTERISTICS
3.1 CG Compatibility Class: Aromatic 4.1 Physioal State (ae shipped) Liquid
Hydrocarbon 42 Color: Coloriess
32 Formuia: m-CeHe(CHs)s 4.3 Odor: Like
313 1MO/UN Designetion: 3.2/1307
34 DOT ID No: 1307
3.5 CAS Registry No- 108-38-3
5. HEALTH HAZARDS 9. SHIPPING INFORMATION
5.1 ’ canisier or mask; goggles or face shisid; 5.1 Grades of Purity: Ressarch: 90.99%;
plastic gioves and boots. Pure: 99.9%; Technicak 99.2%
82 Vapors cause headache and dizziness. Liquid imitates eyes and 22 -
mnwmwmmmmmmmm 2.3 Inert Atmosphere: No requrement
sdema. if NEsied, CALSES NAUSEA, YOMAING, Cramps, headechs, and coma; can be fatal. Kidney 8.4 Venting: Open {fame arrester) of
and iiver GMAage can ocaLr. pressure-vacuum
53 Trestment of Exposure: INHALATION: remove 10 fresh air. administer artificial respiration and
oxygen # requred; call a doctor. INGESTION: do NOT induce vomiting: csll a doctor. EYES:
flush with water for at least 15 min. SKIN: wipe off, wash with sosp and water.
5.4 Threshoid Limit Vaiye: 100 ppm
55 Short Term inhaiation Limite: 300 ppm for 30 min.
5.8 Toxicity by Ingestion: Grade 3; LDse = 50 10 500 g/kg
5.7 Lste Toxicity: Kidney and liver damage.
58 Vapor (Gas) Writant Cheracteristics: Vapors cause a siight smarting of the syes or reapirstory
system i present in high The eftect is
6.9 Liquid or Solid irritunt Characteristios: mmnwmmmmw
reMmain, May CaUSe SMAtNg and reddening of the skin.
5.10 Odor Threshoit: 0.05 ppm
5.11 IDLM Value: 10,000 ppm
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12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

i

British therma)

Pounds per cubic Temperature - British thermal unit Temperature o . Temperature
ety ot | et Mevomar | leme?) wmocpeiou | TSN, Comoos
15 | 55.400 40 ! 387 35 ' 962 15 38
20 : 55.260 50 ! 393 40 953 20 .898
25 i 55.130 60 ‘ .398 45 ‘ 944 25 862
30 ; 54.990 70 ‘ 404 50 ; 935 30 827
35 54.850 80 ' 410 55 ) 926 35 794
40 : 54.710 20 ! 415 €0 ; 97 40 764
45 : 54.570 100 421 65 . .908 45 .735
50 : 54.430 110 426 70 : 898 50 .708
S5 : 54.290 120 432 75 : .890 55 682
60 : 54.160 130 . 437 80 .881 60 .658
65 ; 54.020 140 ! 443 85 .873 65 ' 835
70 ! 53.880 150 . 448 20 ; .864 70 613
75 ! 53.740 160 i 454 95 855 75 592
80 j 53.600 170 i 460 100 | 846 80 ' 572
85 53.460 180 | 465 i 85 ) .554
90 ‘ 53.320 190 \ A7 | 1
95 . 53.180 200 ! 476 i :
100 “ 53.050 210 ; 482 ‘
| . ;
, ! : |
| | |
! : ; [
| | | |
| i
| |
12.21 12.22 1223 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F} per pound-F
i 60 .090 60 00172 0 247
N 70 127 70 .00238 25 i .260
S 80 A7? 80 00324 80 .273
(o] 90 242 90 .00435 75 .286
L 100 326 100 .00577 100 299
U 110 434 110 00754 125 311
8 120 571 120 .00875 150 .324
L 130 .743 130 01247 175 .336
E 140 956 140 01577 200 .348
150 1.219 150 01977 225 360
160 1.538 160 02455 250 ral
170 1.924 170 .03023 275 .383
180 2.388 180 .03691 300 394
190 2.939 180 .04473 325 4086
200 3.580 200 05382 350 417
210 4.355 210 .06431 375 427
220 5.247 220 07635 400 .438
230 6.282 230 09009 425 449
240 7.476 240 10570 450 .459
250 8.846 250 .12330 475 469
260 10.410 260 .14310 500 479
525 .489
550 499
575 .508
600 517
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Common Synonyme Watery uqud Colortess Sweet odor 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
1, 2-Ownethyiberzens &1 Flash Point 83°F CC.. 75°F O.C. (Ses Haxard Assesament Handbook)
62 Flammaeble Limits in Al 1.1%-7.0% ATU
Floats on water. Flammable. FItabng vapar 18 produced. 63 Fire Extinguishing Agents: Foam. dry
chemicai, or carbon dicade
6.4 Fire Extinguishing Agents Not 10 be
5100 GISCNAION If OSSO, KOSD PECOHe Sway Used: Water mey be netfectve. 1).  HAZARD CLASSIFICATIONS
Calt firs cepartnent €5  Special Hazards of Combustion
AvOid CONLACT WIth nOwed &NO VADOT. Products: Not parsnent 1.1 Code of Federal Reguiations:
SOt ana remove USChArQec Marend: Flammabe sgusd
iowty heath WIDON nCWs. 6.8 Behevior in Fire: Vapor i heavier than ax
rlotty rock 1 Bollibon Gonier agences and may wavel considersiie drstance to a{ 112 NAS Mazard Rating for Sulk Water
source of igrveon and fiaah beck.
E &7 Ignition Tempersture: 869°F
FLAMMAS|
6.8 Electrical Mazert: Class |. Group D
Flashbeck aiong vapor T may ocour,
Vapor may expiode if ignied i an eNcIosed area. 8.9 Buming Rate: 5.8 mm/mn.
Wear seil: 610 Fame
—— ammm-mfalm OfY CheMCa), Or CAIDON COX0e. Data not avasable
p— ater May DO NGTeCTVE on Nre.
Fire DORED COMATYS wify water. 6.1 Stolchiometric Al to Fusl Ratic:
— Data not evasiable
412 Flame Dets not
CALL FOR MEDICAL AIL 7. CHEMICAL REACTIVITY
VAPOR 7.1 Reactivity With Water: No rescaon
initabng to eyes. nose and throat. 72 wlth No
It inhaleq, wil cause heacache, drfficuit Dreatheng, o loss
ot 3 reacton
Move o fresn av 7.3 Stablity Ouring Traneport: Stable
't breatung Nas szoooog. = .8 AfUNCIRL ¢ TS0 BDON. 7.4 Neutrsiizing Agents for Acids snd
i amvmquamcun. 57 3 Javpen. Coustion: Not paronent
75 Polymerization: NOt pertnent
lmtnne KN ANG eyes.
Exposure if swallowed, will cause nausea. vomeeng, or l0ss of 7.6 inhibitor of Polymerization:
. conacIousness. Not persnent
Igmove CONAIMNALed CICINNG aNg Shoes
FILSN aNlectad areas with Glanty Of water. 7.7 Molar Ratio (Reactant to
1= IN EYES, hola svenas 2nQ 1Ush with Dienty O waler. Product): Data not avasiable
IF SWALLOWED ana vicuin 18 CCNSCIOUS, have vicnm onnk water 73 Reactivity Group: 32
o ik
DO NOT INDUCE VCMITING
12 PHYSICAL AND CHEMICAL PROPERTIES
12,1 Physical State at 15°C and ? atme
Fouling :;ovm i
©
Water May b Gangerous H it enters water intakes. P outer Wb 10618
Poliution Notity iocal health and widiife ofhcials. Solling Point
Notly ODErators of Nearty water intaxes. 201.9°F = 144.4°C = 417.8°K
124  Freezing Point:
=13.3F = —25.2°C = 248.0°K
1. RESPONSE TO DISCHARGE Z LBEL 8. WATER POLLUTION 128 W?un:umu
{See 2.1 Category: Flummable hquic 8.1 Aquetic Toxicity: 6748°F = 357.1°C = 8630.3°K
issue warmng-wgh flammabsiity 22 Claas: 3 > 100 mg/1/98 w/0. magne/TL,,/fresh 128  Criticsl Pressurs:
Evacuate area water 5415 ath = 36.04 psia = 3.732
Should be removed 82 y: Data not MN/m? )
Chemical and physical treatment 8.3 Biologicsl Oxygen Demand (BOD): 127  Specific Gravity:
0 b/ib. S days. 2.5% (theor.), 8 deys 0.080 at 20°C (Wqud)
0.4 Food Chain Conocentration Polentiel: 128  Liquid Surface Tension:
Oata not avaiabie 30.53 dynes/cm = 0.03053 N/m at
3. CHEMICAL DESIGNATIONS - 4. OBSERVABLE CHARACTERISTICS 15.5°C
3.1 CG Compatibliity Ciass: Aromatc 4.1 Physioal State (ss shipped): Liquid 129 Liquid Water intsrfaciel Tension:
Hydrocarbon 42 Coler: Coloriess 36.08 dyrws/cm = 0.03608 N/m st
32 Formula: 0-CeHe(CHals 43 Odor: e 20°C :
3.3 IMO/UN Designetion: 3.2/1307 12.10 Vapor (Gas) Specific Gravity:
3.4 DOT ID No: 1307 Not pertnent
35 CAS Registry No. 85478 1211 Ratio of Specific Heats of Vapor (Gas)
1.068
- 1212 Latent Heet of Veporization:
5. HEALTH HAZARDS 9. SHIPPING INFORMATION vyt e
51 al canster or ar mask: Qogyies or face shisid; 0.1 Grades of Purity: Researci: 99.09%; 1213 Heat of Combustion: —17.558 Blu/ib =
piastic gloves and boots. ) Pure: 99.7%: Commercial: 95+ % —0784.7 cal/g = —408.41 X 10° J/kg
52 F E Vapors cause headache and dizziness. Liquid iTitates eyes and 9.2 Storage Temperature: Ambient 12.14 Heat of Decomposition: Not pertinent
skin. if taken o kINGS, CAUBSS Severs COuphing, ciatress, and rapidly deveioping pulmonary 9.3 inert Atmosphere: No reacton 12.15 Heat of Sohstion: Not pertnent
edema. {f mQesied, CAUSES NALSEE. VOIYLnG. Cramps. headeche, and coma. Can be fatal. 5.4 Venting: Open (fame arester) or 12.18 Heat of Polymerization: Not persnent
Kidney snd hiver damege canh ocour. pressure-vacuum 1225 Heat of Fusion: 30.64 cal/g
53 Treatment of Exposure: INHALATION: mwmmwmmmm 1226 Limiting Vaiue: Data not avaiable
oxypen if required; cail a doctor. INGESTION: do NOT induce vonwting: call a doctor. EYES: 12.27 Reid Vapor Preseurs: 0.28 pais
fush with water for at ieast 15 min. SKIN: wipe off, wash with $0ap and water.
S.4 Theeshoid Limit Velue: 100 ppm
5.5 Short Term inhelation Limits: 300 ppm for 30 min.
56 Toxictty by ingestior: Grade 3; LDse = 50 t0 500 mg/kg
5.7 Late Toxicity: Kidney and iver demage.
5.8 Vapor (Gas} hiritant Charscteristios: Vapors cauee & sight amaring of the syes or respwsiory
system 1f present in high The effect is Y.
5.9 Liquid or Solid irvftant Characterietios: Mirwnum hazard. it spiied on ciothing and allowed 10

remen. My CAUSS SMArong and reddenng of the skin.

§.10 Odor Tiweshoit: 0.05 ppm

5.1

IDLH Value: 10,000 ppm
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12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

[

! . (R ; . British thermal
i Pounds per cubic Tes rature | British thermal unit Temperature | i Temperature
[ o (degrees F) | per pound-F (degrees F) | U ere Taot e (degrees F) Centpoise
; 1 |
15 56.460 35 ! .389 35 : 1.043 15 1.328
20 ' 56.330 40 i 391 40 ; 1.035 20 1.263
25 56.190 45 ! 394 45 i 1.027 25 1.202
30 , 56.050 50 ‘ 396 50 ; 1.018 30 1.145
35 55.910 5§ J .398 55 i 1.010 35 ‘ 1.092
40 55.770 60 f 400 60 | 1.002 40 1.042
45 55.630 65 j .402 65 : 993 45 » 995
50 ‘ 55.490 70 404 70 i 985 50 952
55 55.360 75 406 75 i 977 85 : 911
60 55.220 80 1 408 80 ; 969 60 873
65 55.080 85 i AN 85 | 960 65 836
70 : 54.840 80 | 413 90 i 952 70 802
75 ‘ 54.800 95 415 95 : 944 75 770
80 54.660 100 417 100 } 935 80 ' 740
85 : 54.520 | 85 ‘ 712
90 54.380 :
95 54.250 |
100 54.110 | :[ ;
! | j
! i ?
) ! | |
i {
| | | .
| % :
| | ;

12,21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermai unit
(degrees F) ! pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F

i !
! ] 60 071 60 00135 0 | .261
; N 70 .101 70 00188 25 274
{ s 80 141 80 00258 50 287
j 0 90 194 90 00349 75 . 299
: L 100 263 100 00464 100 a1
i U 110 352 110 00811 125 323
| B 120 465 120 00784 150 335
L 130 609 130 01021 175 347
E 140 787 140 01298 200 358
150 1.007 150 016834 225 370
160 1.277 160 .02038 250 .381
170 1,605 170 102520 275 392
180 1.999 180 .03080 300 403
190 2.469 190 03759 325 414
200 3.028 200 04539 350 424
210 3.686 210 05443 375 .435
220 4.456 220 06484 400 .445
230 5.352 230 07674 425 .455
240 6.389 240 108030 450 465
250 7.581 250 .10560 475 475
260 8.947 260 .12290 500 485
525 .494
550 504
575 513
600 522
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12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

12.17
SATURATED LIQUID DENSITY
i

British thermal

]
T rature I Pounds per cubic Temperature British thermal unit Temperature o ) Temperature | o
R W T e IS -l B
60 [ §3.970 60 412 60 935 60 ( 678
65 ! 53,830 70 418 65 228 65 ' 654
70 : 53.680 80 424 70 221 70 : 631
75 : 53,550 90 429 75 914 75 ) 810
80 1 53.410 100 435 80 807 80 : 580
- 85 ‘ 53.270 110 440 85 800 85 ' 571
%0 ! 53.140 120 446 90 892 90 j 552
95 53.000 130 451 95 .885 95 535
100 52.860 140 457 100 .878 100 ; 519
105 52.720 150 462 105 ; .503
110 52.580 160 468 110 : 488
115 52.440 170 474 115 I 474
120 52.300 180 479 120 ! .460
190 485 ,
200 .490 f‘
210 496 i
220 501 |
i 230 .507 :
240 512 i
250 518 ‘
260 524 I
| 270 529 |
; 280 535 ;
|
|
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
| 60 096 60 00183 0 .246
N 70 135 70 00252 25 .259
S 80 187 80 00343 50 272
o] 90 .255 90 00459 75 .285
L 100 .343 100 00607 100 297
v 110 456 110 00792 125 .309
B 120 .599 120 01022 150 321
L 130 777 130 01303 175 .333
E 140 .998 140 01646 200 .345
150 1.270 150 02059 225 .357
160 1.600 160 02553 250 .368
170 1.998 170 03138 275 .380
180 2475 180 .03826 300 .391
180 3.041 190 04629 325 .402
200 3.710 200 .05561 350 413
210 4.493 210 .06636 375 424
220 5.407 220 .07867 400 435
230 6.465 230 09270 425 445
240 7.683 240 .10860 450 .456
250 9.080 250 .12650 475 466
260 10.670 260 .14670 500 A76
525 486
550 496
575 .505
600 515
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Commeon Synonyms Watery hiquid Coloriess Sweet odor
1, 4-Dimethytbenzens
Xyhol
Floats on water. Flammable. iritating vepor is proguced.
Freazing pont » 58°F.

2100 GHSCHENG® 1 DORNDIS. RESD PEODK SWEY.
4l fire ceparTnent

Avoud CONACT with QI &N vaDOr .

.S0I810 ANG FOMOVE (NSCNATNed MBteNA).

Notrly 10CS! NGATN ANG DOKIBON CONUTOI 208NCAS.

6 FIRE HAZARDS

Fagh Point: 81°F C.C.
Flammable Limits in Air: 1.1%-8.8%

Fire Extinguishing Agents Not to be
Usact Water may be ineflectve.

Specisl Haxards of Combustion
Products: Not persnent

Behavior in Fire: Vapor is heavier than ar
and may ravel considerable distance 0 &
sowrce of igniion and fissh back.

67 ignition Tempersture: 870°F

£ £ ¢ gee

10. MAZARD ASSESSMENT CODE
(560 Nazard Assssament Handheok)
A-TU

11.  HAZARD CLASSIFICATIONS

1.1 Code of Federal Reguistions:
Flammabie howd
112 NAS Hazard Rating for Bulk Water

113 NFPA Hazard Clessification:

Category Classification
Health Hazard (Blue)...........cccucenns H
ity (Red) 3
(Yaliow) [}

BLE &8 Eiectricsl Hazard: Class |, Group D
Flashhack along vapor Yl Mey OCOUS.
apor may expiods # ignited in an enciosed ares. 49 Buming Rete: 5.8 mm/min.
WO, 3601-CONANGO DIGSIWNG DDA .10 Pame Tomp
— Extinquesh waih 10AM, Ory CNEYCRL. Of CATDON KO0 Dats
Sire Water may 56 nettecuve on hre. not aveilable
: XDOSEA COMMNES WITh Water. 611 Steiohiometric Alr 10 Fuel Ratic:
Osta not available
412 Fame Data not
CALL FOR MEDICAL AT 7. CHEMICAL REACTIVITY
VAPOR 7.1 Resttivity With Waler: No reaction
KTitating 10 eyes, nose and thwoat
1 inhaled. wil dificult breatrang, or 12 with No
Mov.g?o‘v’m‘nw feackon
it breattwna Nas $100080. Ve ATUTCIEI resOwanoN 7.3 Stablity During Traneport: Stabie
1t breauwng is HHCUR. arve oxvgen. 74 Neutrsiizing Agents for Acide and
Caustios: Not persnent
lirating to skin and eyes. 7.5 Polymertzation: Not pertinent
Exposure il . loes of 7.4 Inhibnor of Polymertastion:
Remove COMAMMNAINo CICINING aNG SPOes. Not _
Fiush aftected areas witn Olentv Of watter. pertinent
IF IN EYES. hoia events Open ana Husn with Dienty Of water. 7.7 Molar Retic {(Reactant to
IF SWALLOWEDWMM:GJNSGOUS Nave viCHm onnk water Progucti: Data not availsble
[2,0] NOT INDU(I VOMITING 74 Restiivity Group: 32
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
Fouling 10 shoreiine.
Water ey be dangerous & erters weter rtakes.
Pollution NoTty GParaion of neaby water wisass.
1 RESPONSE TO DISCHARGE 2 st 8 WATER POLLUTION
(See Methods 21 Category: Flarmmable liquid 8.1 Aquatis Toxioty:
issus waming-high Aammability 22 Clees:3 22 ppm/96 he/biuegill/TL, /fresh water
Evacus area 82 Wake y: Data not avai
Should be removed 43 Giologiosl Oxygen Demend (BODX
Chermcal and physical treatment OB/ in 5 days
84 Food Chain Concentration Potential:
Data not aveilable

3. CHEMICAL DESIGNATIONS

4. OBSERVABLE CHARACTERISTICS

31 CQ Competibiity Cless: Aromatic 4.1 Physiosl Siate (as shipped): Liquid
Hydrocarbon 42 Color: Coloriess

Formule: p-CeHe(CHa)a 43 Odor: Like

2

33 WO/UN Designetion: 3.2/1307
34 DOT ID No.: 1307

2.5 CAS Registry No_: 108-42.3

S, HEALTH HAZARDS

81 &

plastc gloves and boota.

£

canister Of g

maesk; goggies or face shisld;

Vapors cause headache and dizziness. Licuid iritales eyes and

mnmmmmmm“wmmm
edeme. if ingusted, Causes Nauses, vomiting, Crampe, headache, and coma. Can be fatal.

Kidney and liver damage cen ocowr.

A

Treatment of Exposure: INHALATION: remove 10 fresh gir, administer artificiel respiration and

oxypen it recquired; call & doctor. INGESTION: do NOT induce vomiing: ceél a doctor, EYES:
flush with water for &t isast 15 min. SKIN: wipe off, wash with soep and water.

Threshoid Limit Valus: 100 ppm

Late Touicity: Kidney and liver demege.

-5 B

Shert Term inhelotion Limits: 300 ppm for 30 min.
Toxloity by ingestion: Grade 3; LDse = 50 10 500 mg/kg

Vapor (Gas) irvitant Cherecteristion: Vepors cause & aiight smaring of the syes or respiratory

system if present in high concentratons. The effect is semporary.
$9 Uquid or Solid iritant Cheractertstion: Minimum hazard. if spilied on ciothing and sllowed o
fOMMmN, May CRUSE SMArtng and reddening of the skin.

5.10 Odor Threshoid: 0.05 pom
$.11 IDLH Value: 10.000 pmm

9. SHIPPING INFORMATION

%1 Gratdes of Purity: Ressarch: 99.99%;
Pure: 99.8%; Techniosl: 99.0%
Sorage Temperature: Ambient
Inert Atmesphers: No requirement
Venting: Open (Rame armester) or
fpressure-vacuum

1444

12 PHYSICAL AND CHEMICAL PROPERTIE:

121 Physicsl State at 15°C and 1 s
Licuad
122  Molecuter Weight: 106.16
123  Boling Point at 1 stm:
200.9°F = 138.3°C = 411.5°K
124 Froasing Point
S5.0°F = 12.3°C = 208.5°K
126  Crtttenl Tomporature:
840.4°F = 343.0°C = 818.2°K
128 Critiosl Presmure:
500.4 8t = 34.85 peia = 3.510
MN/m?
127  Specific Gravity:
0.861 at 20°C (Wquid)
128 Liaguid Surface Tension:
28.3 dynes/cm = 0.0283 N/m at 20*
129 Liquid Water intertacial Tension:
37.8 dynes/cm = 0.0378 N/m at 20*
1210 Vapor (Gas) Specific Gravity:
Not pertinent
1211 Ratio of Specific Heats of Vapor (Gas)
107
1212 Latent Hest of Vaporizetion:
150 BW/Ib = 81 cal/g =
3.4 X 10* J/kg
1213  Heat of Combustiore —17,559 Bu/ib =
—Q754.7 cal/g = —408.41 X 10° J/h
12.14 Hemt of Decomposition: Not pertinent
12.15 Heat of Solulion: Not pertinent
12.16 Hest of Polymertzstion: Not pertinent
1225 Hemt of Fusion: 37.83 cal/g
1228 Lisniting Vaiue: Data not aveilable
1227 Reid Vapor Pressure: 0.34 peia
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Personnel onsite must always bave access to communications. These communications may
be to additional onsite personnel, in certain situations communications by team members
to outside response agencies may be necessary.
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Health angd Safety Plan Operating Procedures
- -1 W
Related SPOPSFIDS:
FLDOS Heat Stress Prevention and Monitoring
FLDO06 Cold Stress
FLD25 Working at Elevations
FLD26 Ladders
FLD27 Scaffoids

242.1 Hazard

Hot weather (ambient temperatures over 70°F), cold weather (ambient temperature levels
below 40°F), rain, snow, ice and lightning are examples of inciement weather that may be
hazardous or add risk to WESTON work activities,. Heat stress and cold stress are covered
under separate Standard Procedures.

Exuzmsofheagcoldandmnmduy,aswenarzm,snawandwe,canadmsdya&ea
monitoring instrument response and reliability, respiratory protection performance, and
chemical protective clothing materials.

Heat

Additional examples and protection from heat stress are addressed in WESTON Safety
Procedure FLDO0S. Hot dry weather increases risk of soil drying, erosion and dust
dispersion which may present or increase risk of exposure and environmental impact from
toxic hazards. Hot weather will increase pressure on closed containers and the rate of
volatilization, thereby potentially increasing the risk of exposure to toxic, flammable, or
explosive ammospheres.

Rain, Wet Weather, and High Hamidity

Rain and wet conditions increase slipping and tripping hazards, braking distances of vehicles,
and the potential for slippage or handling difficulties on other devices such as augers, drills,
etc. Rain fills holes, obsansumandfanhamds.andmcresesmkofelwrmlshock
when working with electrical equipment. Rain changes soil conditions in trenching and
excavating activities with the potential to form quicksand, weaken walls, and increase the




risk of cave-in. Vehicles become stuck in mud and tools and personnel can slip on wet
surfaces.

Rain and wet conditions additionally decrease vzsibzlxty (especially when wearing respiratory
protection) and limiz the effectiveness of certain direct-reading instruments e.g., PIDs.

1 nd 1

In addition to cold stress, which is covered in WESTON Safety Procedure FLD06, coid
weather affects vehicle opemonbyansmgwmdawfmsnngandmaeased difficulty in
starting and braking. Ice and snow can accumnlate on windows and obscures vision.

Cold, wet weather cab cause icing of roadways, driveways, parking areas, general work
places, ladders, stairs, and platforms. Ice is not always as obvious to see as is snow or rain
and requires special attention especially as relates to driving speed and walking.

Snow and ice increases the risk of slipping when walking, climbing steps and ladders,
working at elevation and of accidents when driving vehicles or operating heavy equipment.
Heavy snow and ice storms may cause electric lines to sag or break, and use of electric
equipment in snow increases the risk of electric shock. Snow can hide pot holes and mud,
which can result in vehicles getting stuck or persons falling when stepping into hidden holes.
Snowakomaywverwater,dmmsorwnmmes:andsharpmemlorsndsthmmcame
falls or punctures.

Personnel performing activities which require working over ice should be aware of minimal
ice thickness safety guidelines as follows:

4 inch minimum: Activities such as walking or skating.
6 inch minimum: Activities such as snowmobiling or the use of equipment with the
same weight and cross-sectional area as a snowmobile.

Personnel should always be aware that these measurements are under ideal conditions and
that ice conditions on rivers, ponds or lakes with active currents, snow cover, and other
environmental factors impact the safety of working on ice. Clear ice typically is the
strongest while ice which appears cloudy or honeycombed is not as strucrurally sound.
Measnemensmadebydrmmormmngthruughtheweshmﬂdbemadeemyfewfeet
to verify safe conditions. Under no circumstances should WESTON personnel operaxe
motor vehicles such as cars or trucks on ice.

Provmcl:ns for rescue, e.g., ladders or long poles and effective communications mmst be
available




Walkways, stairs, ladders, elevated workplaces, and scaffold platforms must be kept free of
mud, ice, and snow.

Vehicles used in rain or cold weather must have windshield wipers and defrosters with
windows kept clear of obstruction

Employees must be protected from airborne contaminants using cngjnecning controls such
as wetting dry soil to prevent parnicle dispersion and providing local ventilation to reduce
volatile air contaminants to safe levels, or if engineering controls are infeasible, using

prescribed PPE.

Required conformance with traffic laws, including maintaining speed within limits safe for
weather conditions, and wearing seat belts at all times.

Using a walking stick or probe to test footing ahead of persons walking where there is
standing water, snow, or ice to protect the walker against stepping into pot holes or onto
puncture hazards, buried containers, or other potential structurally unsound surfaces.

Prior to using vehicles or equipment in off-road work, walking the work area or intended
travel way when puddles or snow may obscure pot holes, puncture hazards or buried
containers, or other potential structurally unsound surfaces.

Arrange to have winches, come-alongs or other mechanical assistance available when
vehicles are used in areas where there is increased risk of getting stuck. Cable or rope and
mechanical equipment used for pulling stuck vehicles must be designed for the purpose, of
sufficient capacity for the load, and be inspected regularly and before use to ensure safety.
Manually pushing stuck vehicles is to be avoided.

Monitoring wind shifts and velocity where change may result in dispersion of airborne
contaminants into work area.

Prior to working in areas or beginning projects during times when there is an increased
likelihood of lightning or that increase the potential for lighting striking personnel, steps
must be taken to predict the occurrence of lightning strikes, including: :

a)  Checking with client management to determine if there is any partern or noted
conditions that predict lightning or if there are structures that are prone to lightning
strikes. Arrange for client notification when there is increased potential for lightning

mns. Ensure that clients include WESTON workers in lightning contingency
P : ,

b)  Monitoring weather reports.
©) Noting weather changes and conditions that produce lightning.

249




24.10.1 Hazard

Improper lifting can result in cuts, pinches, crushing and serious back, abdomen, arm and
leg muscle, and joint injury.

Even "light" objects, lifted improperly, can contribute to injury causing cuts and muscle
imuries.

Cuts. Pinchi  Crushi

Splinters, slivers, and sharp edges on objects to be lifted can result in cuts. Heavy objects
can pinch or crush fingers, toes, arms, and legs between the object and nearby objects, i.e.,
walls, tables, counters, railings, and obstructions. Insects or other biological bazards on or

under objects to be lifted can result in bites or scratches. Contamination of objects can lead
to chemical or radioactive materiais exposure.

Muscle and Joins Jniuri

Muscle and joint injuries occur when objects to be lifted are too heavy or awkward, in
restricted access areas, or are lifted improperly.

Lifting tasks, which are awkward and repetitive, involving even light objects can lead to
nerve and joint damage.

24.102 Recognition and Hazard Assessment

The need for manual lifting nmst be identified as a jhysical hazard when project tasks
specifically require mamual handling or use of heavy equipment, and the following safe
lifting techniques, must be instituted:

o~ Plan any lifting task, noting:

- Contact hazards - Check each object before lifting for presence of
splinters, slivers, sharp edges or parts, cracks and loose joints, signs of
biological hazards, and chemical or radioactive material contamination.

- Weight of object - Unless involved in weight training, recommended
safe lifting weights for an average man or woman are S0 and 35

pounds respectively.
2.4-50




2.4.103

i - Large and oddly shaped objects are more
difficult to lift, even within safe weight limits, due to imbalanced center
of gravity.

. Area in which lifting is to be done - Check for pinch points such as

other objects close by and that there is room for safe lifting.

- it which lifti - Check for wet
or slippery surfaces. Also consider level of protection to be used and
that Level B or A protection may add up to 40 Ib to be lifted as well
as restricting range of motion and adding to area restriction by
increasing bulk.

- Route to be traveled if lifting involves carrving - Check walking and

working surfaces for slip and trip hazards, note ramps, changes on level
of elevation, and ladders or stairways that need to be negotiated.

Prevention and Protection Programs

Identify the potential for contact hazards on objects to be lifted before lifting.
Check each object before lifting, remove any noted hazards as feasible, wear
gloves (at a minimum cotton), leather or keviar, chemical resistant, etc,
depending on the nature of the hazard. Also wear safety boots, coveralls and
chemical protection as appropriate.

Avoid contact with cracks or loose joints or cover if hands or body can come
into contact to reduce hazards of pinching.

Workers must know their lifting limitations, plan lifting, keep themselves
reasonably in shape and get help if uncertain that they can lift safely, and,
Managers must plan and allow for safe lifting. Safe lifting takes time.
Lifting an object from the floor

. Determine that object is within safe weight limit.

. Check for contact hazards.

- Check floor for slip hazards.

- ‘Check that there is ample space between the object to be lifted and
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other objects to avoid pinching or crushing.

- Check that there is ample room to squat, lift, turn or maneuver
without twisting the back or other muscles or joints.

- Walk the intended route of travel to identify, and remove slip and fall
hazards, if possible.

- Identify changes in elevation, steps, ramps, stairs and ladders which
must be negotiated.

L To lift objects which are square or rectangular in shape or form:
- Place one foot slightly in front of the other.
- Squat as close to the object as possible.

- Grasp one of the top corners away from the body and the opposite
bottom corner closest to the body.

- Tilt the object slightly away from the body, tilt forward at the hips,
keep the back straight and tuck in the chin.

. Test to be sure the object is loose from floor and will lift without
snagging.

- Straighten the legs, keeping the back bone straight, pull the ob)ect into
the body and stand up slowly and evenly without jerking or twisting.

- If turning or change of direction is required, turn with feet without
twisting the torso and step in the direction to travel

° To set an object down, reverse the sequence, being sure not to trap the
bottom hand between the object & the surface on which the object is set.

’I'hxssystem. at first feels and seems awkward. Workers must be trained and have the
opportunity to use the system with lighter objects before performing heavy lifting. For other
shaped objects, the only modification needed should be hand hold position. When two or
more persons are lifting, have a plan and a set of signals so lifting occurs simuitaneously.

Do not carry objects in a manher which obstruct vision in line of travel and of feet and
footing.
Carry objects so one hand is free for travel on stairs or there is unobstructed view of footing
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and two hands are free for travel on ladders.

2.4.104 Manual Handling of Heavy Objects

Hazard

Manual maneuvering or handling of heavy objects without actually lifting is often required
on hazardous materials, RCRA facilities, and construction sites. This often involves moving
drums or other containers. Manual handling of heavy objects, even when not actually lifting,
can pose all of the hazards of lifting inciuding, cuts, pinches, bruises, crushing, muscle and
joint strain, and bazardous material and biological hazard contact.

R - i Risk A

The need for manual handling of heavy objects must be addressed in the planning stages
of a project HASP. Drums and other containers which must be maneuvered, for access to
information or sampling locations, that are inaccassible to mechanical handling equipment,
require manual handling and special precautions. When handling of heavy objects does not
actually involve lifting, workers can handle heavier objects, even those weighing several
hundred pounds, safely if proper techniques are used. In many instances, the procedures
involve balancing and taking advantage of the shape of the object

E e . i 2 . E :

Prior to performing mannal handling, it must be determined that it can be done safely and
that mechanical assistance is infeasible.

Mechanical equipment or assistance such as dollies, carts, come-alongs or rollers are to be
used whenever possible. Mechanical assistance must be of proper size, have wheels sized
for the terrain, and be designed to prevent pinching or undue stress on wrists. Objects to
be moved must be secured to prevent falling and properly balanced to prevent tipping.

The minimum protection for manual handling is heavy cotton or leather gloves, safety boots,
and coveralls. Metatarsal guards, chemical protective clothing, and metal mesh or keviar
gloves must be used as risk of heavy items falling, hazardous materials contact and sharp
edges, splinters or slivers increases. _

Workers must be aware of their handling capacities and work within their capacities.
Objects to be manually handled must be checked prior to beginning movement for contact

hazards and ensure handling will not trap hands, arms, legs, or feet between the object and
other objects, walls, or railings.
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Properly trained personnel may roll round or cylindrical objects if rolling will not damage
the structural integrity. Rolling must be controlled by chutes, tag-lines, or other means of
limiting acceleration. Workers must not be positioned down hill from rolled objects. Use
of the legs for pushing and tag-line control of rolled objects must be stressed.

Only properly trained, personne] may move cylindrical objects which must remain upright
by band. Cylindrical objects, such as drums that must remain upright, are handled manually
by slightly tilting the object using the legs for control and balancing the object on the bottom
edge. The handier then walks beside the object, with the object tilted toward the body,
positioning the hands on the top edge away from the body and moving so they do not cross,
thus, maintaining the balance and a steady controlled forward motion. Motion must be
controlled so that stopping walking and moving the hands will stop forward motion.

Prior to moving cylindrical objects in this way, the route of travel must be walked to identify
any changes of elevation, pot holes, or other obstructions that could cause the object to

snag, tip, or get out of control. .

Flat, square, or rectangular objects are most easily bandled using make-shift rollers or skids
to break the friction with the resting surface and pushing, using the legs.
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24.11 Rough Terrain - FLD11

Health and Safetv Plan Operating Procedures
Fi - - T
Related SPOPSFLDs:

FLDO2 Inclement Weather
FLD15 Remote Areas -

2.4.111 Hazard

Physical hazards associated with rough terrain include vehicle accidents, falling, slipping and
tripping. Driving vehicles on uneven surfaces creates a possibility of the vehicle rolling,
getting stuck in mud or ditches, or of an accident due to flat tires or striking obstacles, and
vehicles. Falling is a potential hazard when working near mountain cliffs or steep inclines.
Steep surfaces covered with heavy vegetation and under growth create a tripping hazard.
Heavy or downed vegetation can hide holes or breaks in the terrain which increase risk of
falls or vehicle accidents. Contact with animals, poisonous plants or insects may be
increased due to vegetation or uneven terrain

24.112 Recognition and Risk Assessment—

Rough terrain complicates work activities and adds or increases risk. In the planning stages
of a project, rough terrain mmst be considered as a physical hazard. Risk assessment is
usually accomplished from site history information (ie. site topography) and onsite by the
Site Health and Safety Coordinator (SHSC).

24113 Hazard Prevention and Protection Programs

Hazard prevention can be achieved by ensuring all maintenance is performed on vehicles
before going to the field. In order to minimize accidents, a site surveillance on foot might
be required to choose clear driving paths. The site crew should be alert and observe terrain
while walking to minimize slips and falls. Boots that are ankle high or higher provide
additional support and stability and should be worn. Seatbelts should be worn at all times.
Fall protection is required when there is a potential for falls.

Personnel should maintain a high lével of physical conditioning due to increased body
stress/exertion.  Personnel should be aware of potential hazards and ensure
proper/adequate first aid supplies and knowledge of the nearest medical assistance.




2.4.12 Housekeeping - FLD12

Health and Safety Plan Operating Procedures
Fiel - -FIDI12 - H
Related SPOPSFLDS:

F1LD29 Material Handling
FLD33 Demoiition
FLD39 Nlumination

24.12.1 Hazard

Hazards associated with poor housekeeping include; slips, trips, falls, punctures, cuts, and
fires.

24.122 Recognition and Risk Assessment

Good housekeeping is an important element of accident prevention. Good housekeeping
should be planned at the beginning of the job and carefully supervised and followed to the

final clean-up.

Intheplammgmgesofaprojeaandsafctyphn.honsekeepmgreqmmensm be
addressed. Rnskassessmemanbeammphshedmthedevelopmmmgsofapmjea
by listing in the HASP, good housekeeping requirements and the hazards associated with

poor housekeeping (Le., slips, trips and falls). The true determination of risk must often be
made on-site by the Site Health and Safety Coordinator (SHSC). It is important that the
SHSC be alert to poor housekeeping practices and assist in maintaining order when large
quantities of equipment or materials are stored onsite.

24.123 Prevention and Protection Programs

Poor housekeeping can be prevented by establishing 3 steps:

1)  Plan ahead. A materials storage area which has been planned is more orderly than
one which has developed baphazardly.
2)  Assign responsibilities. If the size of the job and working force merit, a person

shouid be specifically detailed to clean-up. Ideally, each individual should pick up
after themselves and keep the site neat.




3) Impiement the program. Housekeeping must be part of the daily routine, with
clean-up being a continuous procedure.

Poor housekeeping accidents can be prevented by adhering to the following:

Lunch areas should be kept clear of empty bottles, containers, and papers. Trash disposal
cans should be provided. An effective means of preventing litter is the provision of suitable
receptacies for hazardous waste as well as nonhazardous wastes.

Accurmiiation of flammable and combustible liquids on floors, walls, etc,, is prohibited. All
of flammable and combustible liquids must be cleaned up immediately. Combustible
waste, such as soiled rags, paper, etc, are to be stored in a safe place such as a covered

metal container and disposed of reguiarly.

WESTON Project Managers and WESTON Subcontractors should provide sufficient
personnel and equipment to insure compliance with all housekeeping requirements.

Work will not be allowed in those areas that do not comply with the requirements of this
section.

The SHSC and WESTON Subcontractors will inspect the work area daily for adequate
bousekeeping and record unsatisfactory findings on the daily inspection report.

If applicable, the decontamination line will be keep neat and free of debris.

Adegquate lighting should be provided in or around all work areas, passageways, stairs,
ladders, and other areas used by personnel.

All stairways, passageways, gangways, and accessways shall be kept free of materials,
supplies, and obstructions at all times.

Loose or light material should not be stored or left on roofs or floors that are not closed
in, unless it is safely secured.

Tools.maxena]s.enensmncords,hos&s,ordebnsaretobeused.dxsposedoforstoredso
as not to cause 2 tripping or other hazard.

Tools, dx-mtcnals, and equipment subject to displacement or falling should be adequately
secure

Empty bags havmg comamed lime, cement, and other dust-producing material shouid be
removed periodically as specified by the desxgnated authority.




Protruding nails in scrap boards, planks, and timbers should be removed, bammered in, or
bent over flush with the wood unless placed in conrainers or trucks for removal.

Walkways, runways, and sidewalks should be kept clear of excavated material or other
obstructions and no sidewalls should be undermined unless shored to carry a minimum live

load of one hundred and twenty-five (125) pounds per square foot

Containers should be provided for storing or carrying rivets, bolts and drift pins, and secured
against accidental displacement when aloft.

When rivet heads are knocked off, or backed out, they should be kept from falling.

Form and scrap lumber and debris should be cleared from work areas, passageways, and
stairs in and around building storage yards and other structures.

All storage and construction sites shouid be kept free from the accumulation of combustible
materials. All materials should be maintained in neat stockpiles for ease of access. Keep
aisles and walkways clear of loose materials and tools.

Weeds and grass should be kept down. A standard procedure should be established for
cleanup of the area as specified by the SHSC.

Rubbish, brush, long grass, or other combustible material must be kept from areas where
flammable and combustible liquids are stored, handled, or processed.
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2.4.14 Site Security - FLD14

Health and Safety Plan Operating Procedures
. 14 -

Related SPOPSFLDS:

FLD1S Remote Areas
FLD39 Numination

24.14.1 Hazard

When WESTON's responsibilities include site control, one area which is included is security,
i.e., maintaining control of access to the site. Contingency plans are required to deal with
unauthorized enmy. Inquisitive and/or hostile persons may interfere with the
monitoring/sampling effort, jeopardizing the safety of themselves as well as the safety of the
field team.

24.142 Recognition and Risk Assessment

In the planning stages of a project and safety plan, the potential for security problems must
be considered as physical hazards in the site specific Health and Safety Plan (HASP). Risk
assessment can be accomplished in the development stages of a project by listing in the
HASP,themostlﬂ:elyseaxﬁtyproblemswhichmaybeencounteted. The true
determination of risk must often be made onsite by the Site Health and Safety Coordinator
(SHSC). It:sm:ponantthanhe SHSC be alert to these hazards, does notmkctbemsxmply
as a matter of fact, and has time to notice them.

Enny to a site by unauthorized persons presents risks to the person(s) entering and to
WESTON person’nel who may have to interact with the individua.l(s). In many cases the
unauthorized entry is accidental or unintentional, however, contingency plans must also
include procedures for instances when unaunthorized entry is deliberate or for purposes
which could pose a threat to site personnel.

During the assessment of risk for each site, security problems must be identified The
contingency pian should identify ways to prevent and respond.

Security problems may arise from the site neighborhood due to:

° Socio-economic factors
° Client/neighbor

® Client/labor relations
° Poor lighting
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] Remoteness and size of site
o Value of equipment and materials, etc

e  Sampling equipment tampering
2.4.143 Prevention and Protection Program

Prevention programs are an integral portion of a Security Contingency Plan. An effective
preventative measure is to inform all interested parties of the site activities. An atnempt
should be made to notify state and local police, the fire department, and any local/state
governmental officials of the projects purpose and scope. This will allow those authorities
to answer questions posed to them by local residents and the media by preparing statements
on the projects purpose or by informing the public where to call for further information.
This will alleviate the problem of work stoppage due to field personnel answering questions.

One must ensure that the client understands and approves of any information released. In
most cases the liaison should be between the client and outside persons.

The Security Contingency Plan must:

® Identify the person responsible for implementing the Contingency Plan.

° State as the first priority the safety of WESTON personnel.

° Be designed to minimize the chance of confrontation and to obtain security
assistance as quickly as possible.

° Assign the enforcement of security functions to properly trained and authorized or
bonded agencies. :

° Establish a communication procedure for obtaining assistance.

° Be communicated to site personnel.

Security Problem Prevention measures include:

Community relations programs,

Visible security precautions (Le., fences, "keep out” signs)
Carefully defined rules/requirements for anthorizing site access,
Clearly delineated access points and barriers around work areas,
Vigilance by all site personnel,

Working in pairs or teams in sensitive areas,

Locking and storing equipment securely,

Using discretion in discussions and conversations when off-site,
Working to avoid confrontation.

In short, security prevention involves not advertising or inviting intrusion. The telephone
number and instructions for obtaining security assistance must be clearly posted on-site.
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2.4.18 OPERATION AND USE OF BOATS-FLD18
Health and Safetv Plan Operating Procedure
Field rating Procedure - FL.D18 - Operation and Use of Boa

INTERIM RELEASE APPROVAL PENDING

Related SPOP: S:

FLDO02 Inclement Weather

FLDO5 Heat Stress Prevention and Monitoring
FLD06 Cold Stress

FLDO07 Wet Feet

FLD10 Manual Lifting of Heavy Objects

FLD15 Remote Areas

FLD19 Working Over or Near Water

F1LD32 Fire Extinguisher Required and Requirements

2.4.18.1 Hazards

The hazards associated with the operation and use of boats include drowning, heat stress,
cold stress, hypothermia, injuries from falling. The potential for back injuries due to
improper lifting techniques also exists when working in boats.

Carelessness, horseplay, or other unsafe acts could cause injury to personnel
when operating or using boats.

There are also hazards associated with untrained personnel operating boating equipment.

Lack of personal protective equipment or misuse of personal protective equipment could
also result in injury or death.

2.4.182 General

Weston owned and/or operated vessels may only be manned and/or used by Weston
personnel unless the operator of the vessel holds a current USCG Captains license and
rating for the type of vessel being operated.

All occupants operating or using boats must wear a personal flotation device (PFD).

Craft used for transportation, safety boats or as work boats must be maintained in safe
condition.

All craft, regardless of size, should be operated according to the applicable navigational
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rules and regulations, and should be lighted in accordance therewith.
Running lights and deck lights, if required, should be checked daily.

All craft such as skiffs, jon boats, inflatable boats, row boats and power boats, used as
safety boats, work boats or as personnel carriers, should have plainly marked in a clearly
visible location the maximum number of persons that can be safety carried, and this
number should never be exceeded.

Power boats - only personnel of proven experience in handling of power boats, who are
familiar with rules of the road, should be assigned to operate power boats.

All boats should be equipped with life vests, preservers, boat hooks, line, lights, and oars for
emergency use.

When a gasoline engine powered boat is not being operated, the fuel supply line should be
disconnected or the fuel supply valve should be closed.

Smoking is prohibited during fueling operations.
2.4.183 Introduction, Recognition and Risk Assessment

Boats are used frequently in Weston field activities to gather environmental information and
samples. The use of boats without adequate preparation and training can, however, lead
to accidents and injuries.

Whether you are a passenger or whether you are in charge of a boat used for environmental
monitoring, you have responsibilities for safety. You need some basic information about
boat safety equipment and preparation and about routine boating procedures and emergency
procedures. Even if you do not plan to pilot 2 boat, an accident may unexpectedly put you
in command.

A Coast Guard study of boating accidents shows that the main cause of fatalities was boats
capsizing due to someone standing up in the boat, improper loading of the boat, or
ignoring weather warnings. Most boating fatalities resulted from ‘boats capsizing. The
second and third largest number of fatalities resulted from falls overboard and vessels
sinking. Collisions were the second most frequent cause,

Every person operating a boat is legally responsible for equipping and operating the boat
in compliance with Federal and State regulations and for any damage that may be caused
by operation of the boat. The person in command of a boat is presumed to know the
requirements for operation and navigation of the boat, the regulations that apply locally
and the mandatory rules of the road.

The rules of the road are the codes governing the lights to be carried by boats, the signals
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to be made and the action of one boat with respect to another when the risk of collision
exists.

International Rules of the Road for preventing collision at sea were first formalized in 1889
for navigation in international waters. The United States has adopted similar rules that
must be followed in all United States waters. (The U.S. is consolidating the separate rules
that have existed for the Great Lakes, the Mississippi River and its tributaries, and the

intracoastal waterway and other inland waters.)

This field operating procedure is intended as an overview of boating operation and safety,
and it is much too brief to prepare you adequately to operate a boat. If you are going to
operate a boat, for Weston or for your own pleasure, we recommend you take one of the
courses offered by the Coast Guard Auxiliary on Boating Skills and Seamanship. Topics
covered can include sailing, marine engines, navigation, ropes and knots, locks and dams,
and safe boat handling and operation.

Much of the information in this field operating procedure has been drawn from publications
of the U.S. Coast Guard Auxiliary and the U.S. Coast Guard. Many other references are
available, such as "Chapman Piloting - Seamanship & Small Boat Handling" by Elbert S.
Maloney. Please refer to these sources as well for further information.

Three major areas of boating safety will be discussed in this field operating procedure:
1.) The selection and preparation of the vessel and its equipment

2.) The preparation of information and other items needed for the field trip.

3.) The operation of the vessel under routine and emergency conditions.

2.4.184 Selection and Preparation of the Vessel

This section describes requirements for the selection and preparation of a vessel for
compliance with Weston operating procedures, boating safety regulations, and
recommendations for achieving more than the minimum protection required.

Only boats which are considered to be stable should be used for environmental monitoring
and sampling projects. Canoes and kayaks, due to their tipable nature, are not considered
to be stable and should not be used unless specific approval is obtained from Corporate
Health and Safety.

One convenient way to see if a boat is in compliance with the minimum safety requirements
is to request a complimentary inspection from the local Coast Guard Auxiliary. A member
of the Coast Guard Auxiliary will examine the boat for compliance with the Federal
regulations and additional recommendations which the Auxiliary considers desirable for
safety. If the boat passes the inspection, a current Courtesy Examination decal will be
placed on the boat. If the boat does not pass, a confidential report of deficiencies will be
given to the boat owner.
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Private boats are required to be numbered, usually with a number assigned by the State and
occasionally by the U.S. Coast Guard.

Wei i ili

One of the most important safety requirements is limiting the weight of the total load on
a boat to the rated capacity of the boat. Most boats built since 1972 have been required

to display their load capacity on a plate mounted in the boat.

In the combination capacity plate and certificate of compliance for an outboard motorboat
the first entry lists the manufacturer’s rating of the maximum horsepower engine that is safe
to use on the boat. The second entry lists the maximum number and weight of persons that
can be carried and the third entry lists the maximum weight that can safely be carried by
the boat (including persons, motor and gear). Some boats may have two plates: a
certificate of compliance and a separate capacity plate.

In order to avoid exceeding the load carrying capacity of a boat, it is necessary to know the
number and total weight of all passengers and the weight of all the equipment and gear
planned to be taken on board, including fuel, food and environmental sampling apparatus.
To this total weight must also be added the estimated weight of the water or other samples
you plan to collect and bring on board.

The recommended maximum weight shown on the capacity plate may be more than can be
carried safely under some weather condition and for some activities. For example, if rough
water is expected, less weight should be carried so that the boat rides higher in the water

and is less likely to be swamped by waves. It the planned sampling requires personnel to
stand or lean over the side, the total weight carried should be adjusted to lessen the

possibility that the boat may capsize.
ipment N R

Equipment needed or required on all motorboats includes a fire extinguisher, a signaling
device, means of preventing accumulation of flammable fuel vapors, flotation devices for
personnel using the boat, visual distress signals, and lights if the vessel will be operated at
any time before sunrise or after sunset.

Fire Extinguisher

Every motorboat needs to have a fire extinguisher suitable for putting out a fire in burning
liquids or electrical equipment. Fire extinguishers must show approval by Underwriters’
Laboratories, Inc. or another testing laboratory. For boats less than twenty-six feet in length
the required extinguisher has to have a rating of B-1. This can be provided effectively by
a 2%-pound dry chemical extinguisher (with a 1A:10B rating) or by a 2¥%2-pound Halon
extinguisher (with a 5B rating).
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Small extinguishers usually have very limited fire fighting capability, and they may be
inadequate for a fire involving liquid fuel. We recommend that new or replacement fire
extinguishers be the dry chemical or Halon type with the largest capacity that will fit
conveniently in the boat. (A 6-pound dry chemical fire extinguisher is on the market with
a rating of 2A; 40B.)

If the Weston has responsibility for a fueling location, we recommend that a special
extinguisher be installed there that is effective on spill fires, one that contains an aqueous-
film-forming foam.

Signaling Devices for Navigation

Audible signals are required for communicating when meeting, crossing or passing other
boats, and for signaling location in a fog or other weather conditions which obscure normal
visibility. Signals are required by motorboats regardless of the length of the boat. However,
the specific requirements for carrying a whistle, horn or bell are based on the length of
boat.

Boats from 16 to 26 feet in length are required to carry a whistle or horn that can be heard
for at least one mile. The device can be operated by mouth, hand or power. Longer boats
have the same requirements except that the whistle or horn must be operated by power.

Preventing Accumulation of Fuel Vapors

Powered ventilation is needed for motorboats with enclosed spaces in which flammable fuel
vapors may accumulate, such as engine and fuel tank compartments, in order to prevent
explosion and fire. Special ventilation is not required in open boats in which flammable
vapors are not likely to accumulate. (If gasoline is spilled in any boat, there will be an
accumulation of flammable vapors in the boat until the vapors are removed by exhaust
blowers or the wind.)

Personal Flotation Devices

All boats less than sixteen feet in length are required, by law, to carry at least one personal
flotation device for each person aboard. Boats of greater length are required to carry at
least one wearable personal flotation device for each person aboard plus one throwable
flotation device. :

There are five types of personal flotation devices that are approved by the Coast Guard.

Four of the types are acceptable for recreational boats and readily available, Types I, I, ITI,
and IV. A Type V work-jacket is not approved for recreational boats.

Of the four wearable types of approved flotation devices, only two types are designed to
prevent the drowning of an unconscious person, Types I and II.
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A Type I device is the familiar collar-type life jacket. It provides more than 20 pounds of
buoyancy and is designed to deep the wearer afloat for extended periods of time in rough
water. A Type I device is recommended for maximum protection. Type I devices are
required on commercial vessels and on licensed passenger-carrying vessels. (Reflective tape
is required on Type I devices on passenger-carrying vessels.)

A Type II device is more wearable than a Type I device, but it has less buoyancy (15.5
pounds) and is less able to turn an unconscious person face upwards.

A Type III personal flotation device is designed to keep a conscious person in a vertical or
slightly backward position, but not to turn an unconscious person over from a face
downward position (even though it does have some turning ability). Buoyancy provided is

155 pounds minimum.

A Type IV personal flotation device is not designed to be worn but to be thrown to a
conscious person in the water. Buoyancy provided is 16.5 pounds. One type IV device is
required for each boat sixteen feet and over in length. Type IV devices are permitted as
the minimum required in canoes, kayaks, and other vessels less than sixteen feet in length.

A Type V personal flotation device is a wearable work jacket designed to deep a conscious
person in a vertical or slightly backward position, but it is pot designed to turn an
unconscious person over from a face downward position. Buoyancy provided is 27 pounds
minimum. (Type V devices are not approved for use in recreational boats, and they usually
cannot be purchased in stores that sell only recreational boats and equipment.)

If you are going out on a boat for Weston, a type I or I Personal Flotation Device must
be used. For cold weather operations, recommended devices are float coats or exposure
suits, both Coast Guard approved, or wet suits.

Visual Distress Signals

Visual distress signals are needed for any boating activity where you may need to signal for
emergency help. If you are close to another boat, you can wave your outstretched arms up
and down to signal distress. However, as you get farther from shore or other boats, you
need some other way to signal your need for help. By carrying approved visual distress
signals, boaters can assure that they have a noticeable and effective way of attracting
attention to secure prompt assistance in case of an emergency. .

Since January 1981, visual distress signals have been required for all recreational boats
except manually-propelled boats, boats less than 16 feet in length, open sailboats less than
26 feet in length, boats on Western rivers and boats participating in organized events such
as races and regattas.

When a search is underway the time it takes to locate a boat in difficulty or a person in the
water can be reduced by the use of visual distress signals.
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There are two types of signaling devices: non-pyrotechnic and pyrotechnic. Each device is
approved for day use, for night use or for both day and night. Visual distress signaling
devices must carry the manufacturer’s certification that they meet Coast Guard

requirements.

Non-pyrotechnic devices include:

An orange distress flag, 3 feet square with a black square and a black ball. This is accepted
as a day signal only. »

An electric distress light which must automatically flash the international SOS distress signal
(three short flashes, three long flashes, and three short) four to six times each minute. (An
ordinary flashlight is not acceptable since it must be flashed manually and does not normally
produce enough candle power.) This is accepted as a night signal only.

One flag and one electric distress light will meet the requirements for visual distress signals.
These are best for small boats because there is less chance for fire and explosion than with
pyrotechnic devices.

Pyrotechnic devices that meet the requirements include:
Hand-held orange smoke distress signals (Day use only)
Floating orange smoke distress signals lasting 5 or 15 min. (Day use)
Hand-held red flare distress signals (Day or night use)

The minimum number of pyrotechnic devices required (because they are single-use devices,
with limited burning time) is three for day use and three for night use, or three which can
be used effectively either day or night.

There are pistol-projected parachute red flare distress signals which require suitable
approved launching devices. These signals can be used in the day or at might. Also
approved for day or night use are self-contained rocket propelled parachute red flares and
red aerial pyrotechnic flare signals which may need approved, suitable launching devices.

Visual distress signals are an important part of a boat’s safety and survival gear. They
should be in good condition and easily accessible. Pyrotechnic devices must be stored to
protect them from water, puncturing and access by children. They must also be handied
very carefully so that you do not set fire to the boat.

Pyrotechnic devices that have passed their expiration date (42 months from the date of
manufacture) need to be replaced. Check the expiration date on your pyrotechnic devices
if you have them.
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(Later we will discuss when and how to use visual distress signals, and your obligations if
you see them used by another boater.)

Identification Lights

Every boat is required to be equipped with certain lights if it is on the water at any time
after sunset and before sunrise. The purpose of these lights is to identify the boat’s location
so that collision can be avoided.

Vessels underway after sunset and before sunrise are required to display at least three lights:
a green light and a red light each visible for one mile, and a white light visible for two
miles. (Details of location and visibility distance may vary depending on the area in which
the boat will be operating.)

The green light must be visible only from directly ahead of a boat and on the right or
starboard side of the boat through an arc of 112% degrees, or only as far back as an angle
of 22¥: degrees to the rear of a right angle from the centerline of your boat.

In the corresponding sector on the left side of a vessel, from dead ahead to 2 points abaft
the port beam, the vessel must display a red light.

Each vessel must also display a white light that can be seen from all directions. Two white
lights are required for vessels operating in international waters, and two lights may be used
by vessels in other waters. One white light must be visible through the combined arcs of the
red and green lights and be mounted one meter (3.3 feet) higher than they are. The second
white light must be visible from the rear of the boat, through the arc that is not covered
by the front white light.

Under the rules governing all United States waters (except the Great Lakes until march,
1983), motorboats 26 feet through 65 feet in length must have an additional white light in
the forepart of the vessel that is visible for a distance of two miles through the same arc of
‘visibility as the red and green lights, 20 points.

The nautical jargon for the 112% degree arc of visibility for your starboard green light is:
"Visible from dead ahead to 2 points abaft the starboard beam". You have to know that in
nautical terminology, a circle of 360 degrees has 32 points, corresponding to the points of
the compass, and that each point equals 11,% degrees of the circle. Another way of
describing the arc of visibility would be to say that on a boat heading North, the green light
would have to be seen by boats approaching from any direction between North and East-
South-East. '

What is especially important about the particular arc of 112%: degrees, or 10 points, for the
boat you are in, is that it represents the "Danger Zone", for the boat, the directions in
which the boat must yield the right of way to other vessels. Any vessel that can see the
green light on the boat can "Go", because it has the right of way.
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In that sector of approach, you are in the Give Way vessel (or Burdened vessel). The other
vessel is the Stand On vessel (or Privileged Vessel).

If you expect to be out in a boat after dark in waters where you may encounter large vessels,
tugboats, or working boats, you will want to find out exactly what lighting they will display
so that you can stay out of danger. |

Additional Equipment Recommended

In addition to equipment that is needed or required, there is other equipment which is
recommended for safe boating operations.

Some of the recommended equipment includes an up-to-date chart of the area in which you
will be operating a boating, a compass for open waters, paddles or oars, a boat hook, and
a bailing bucket or bilge pump.

The Coast Guard Auxiliary recommends that each boat carry a first aid kit, emergency
water and food, an anchor and rope, a radio for monitoring weather information and a

radiotelephone for emergencies.

The Coast Guard Auxiliary also recommends that spare parts and tools be carried in case
of engine trouble or an emergency. They recommend that outboard motorboats carry spare
spark plugs, starter cord, shear pins, cotter pins and a propeller. For inboard motorboats,
they recommend a bilge pump, a carburetor drip pan, a backfire arrestor, spark plugs,
coil, fuel pump, fuel filter element and gasket, points and condenser, propeller,
distributor or parts, generator and starter brushes, fuses, V-belts and spare oil.

The anchor taken on a trip should be selected for the bottom where you may anchor and
" be capable of holding the boat against wind and current. Since anchors hold better against
a horizontal pull, a three-foot length of chain is recommended to hold the top of the anchor
down. You should also have seven times the length of anchor rope as the depth of water.

Recommended Inspections

Before a boat is taken out on a field trip, it should be inspected carefully to see that the
engine has an adequate fuel supply and is in good working order, that all navigation and
communication equipment is working, and that all safety equipment is on board and
accessible.

The Coast Guard Auxiliary has information in their publications which can be used to
develop a pre-trip checklist for each type of boat. They also provide information that could
be used to prepare guidelines for engine troubleshooting and for routine engine
maintenance.
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Gasoline is so flammable and boats are so susceptible to damage from fire that special
safety precautions must be taken. Four basic precautions are: keep all sources of ignition
away from flammable vapors, keep the nozzle of the fueling source in contact with the fill
opening to prevent static sparks, avoid overfilling tanks and never fill portable fuel tanks
in the boat. (Portable tanks should be filled on the dock or at another location.)

The precautions for fueling boats with inboard engines are usually more elaborate than for
outboard motors, because inboard engine fuel tanks cannot be filled remote from the boat
and special ventilation equipment is needed. '

2.4.18.5 Preparation of Information and Other Items

After the boat and its equipment are ready, there are several other key steps in preparing
for safe use of a boat.

Weather information and navigation aids should be acquired, a plan for the trip should be
prepared and filed, passengers should prepare their personal gear and sampling apparatus
and equipment must be weighed and loaded.

Weather Reports

Weather reports are particularly important for small craft, because such craft generally have
less freeboard and seaworthiness than larger vessels.

If predicted weather conditions are likely to result in wind and waves, the load may have
to be lightened or the trip may have to be shortened or postponed.

Navigation Charts

Up-to-date navigation charts and a compass should be taken and information should be
obtained about any unusual navigation hazards that may be likely in the waters you will be
in, such as shoals, sandbars, rocks, or rapids.

Float Plans

The Coast Guard recommends that boaters prepare a plan for each trip and file it with
someone who can request a search if the need arises. The plan for a boat trip called a
"Float Plan", should tell where you are going, when you will be back, who is on board and
what your boat looks like.

The Coast Guard recommended format for a Float Plan (a copy of which is available with
this unit) provides space for recording:
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1.) Description of boat in detail, so the boat can be 1denuﬁed and its
position can be estimated

2.) Persons aboard

3.) Radio type and frequencies available

4.) Trip expectations, and latest expected return time

5.) Name and telephone numbers of coast Guard or other agency

to be notified if return is delayed beyond latest expected return time.

A Float Plan for an environmental sampling trip should be filed with the Weston office
associated with the project or someone else who can judge when to request or provide
assistance. (A Float Plan for a boat trip is similar in purpose to a flight plan for a plane

trip.)
Personal Gear

Personal gear should include appropriate footwear, clothing to provide protection from
extremes of heat and cold, extra dry clothing, medication for motion sickness, if needed,
and a water-resistant outer garment to keep spray from wetting inner clothing. If water
temperatures below 60°F or 16°C are expected, wearing a float coat, wet suit or exposure
coveralls is recommended.

amplin. a n uipment

Sampling apparatus and equipment should be weighed and the weight marked on an outside
surface for convenience in balancing the load in a boat. It will also make it easier to
calculate the total load being placed in a boat and to avoid overloading the boat. In
figuring the load on the boat, remember to add the estimated weight of samples to be
gathered on the trip.

Preparation for Emergencies

Preparation for emergencies should include making sure that everyone in the boat can put
on his or her personal flotation device quickly and correctly, and that everyone knows to
stay with the boat if it should capsize. Preparation should also be made for any other
emergency procedures. (If the passengers on the boat include non-swimmers, they should
wear personal flotation devices when there is any likelihood that they may fall into the
water.)

One of the Coast Guard requirements for personal flotation devices that are not worn is
that they be readily accessible. They must not be in a locker or obstructed by other gear.

Field personnel should plan how to conduct scheduled sampling activities with minimum

disturbance of the balance of the boat or risk of capsizing or falling out of the boat.

Planning should include any special precautions that may be needed (such as using a safety
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line on a piece of apparatus or on a person using sampling equipment).

In order to prevent capsizing or swamping, a boat must not be overloaded. The total load
of passengers, motor, sampling apparatus and other gear should not exceed the weight limit
stated on the capacity plate on the boat. It may be prudent to reduce the load in the boat
if inclement weather, turbulent water conditions, or vigorous sampling activities are

anticipated.
tting Into an i

Getting into and loading a boat at a dock takes a little care and practice, because it is
different from simply stepping down to another level. If you board a boat the wrong way,
it may move away from the dock or it may tip precariously. Be sure that the boat is secured
to the dock, then grasp one or both sides of the boat and step into the center of the boat.
By stepping into the center of the boat, or as near the centerline as possible, you minimize
tipping and the chance that you may loose your balance.

Loading gear into a boat also takes care and practice. If you load the wrong way, the boat
may tip and the gear may fall into the boat or the water.

With both feet on the dock, pass the gear to the person in the boat. Unless you have to
load the boat yourself, work with another person.

In preparation for loading a small boat, arrange the equipment and other gear you plan to
take on board near the edge of the dock where it can be reached easily.

One person should stand in the center of the boat and take the gear passed over and down
by another person.

Sampling apparatus, equipment and containers must be loaded into a boat in a safe manner
so there is no damage or spill. In the boat, the load should be stashed equally on both sides
fore and aft (front and back) with the weight distributed as evenly as possible. .

All sampling gear, particularly any that is heavy, should be tied down or secured to keep it
from moving around when the boat gets underway, turns, vibrates, or reacts to rough water.

Although sampling activities may require standing up or leaning over the side of the boat,
such actions should be done carefully and under controlled conditions, when the boat is not
moving. When the boat is moving, everyone should sit on the seats provided. No one
should ride on the bow or gunwales (sides) of the boat.

Personal flotation devices should be worn whenever there is a higher than normal risk of
a person falling out of a boat, such as when the boat is moving at high speed or in rough
water. (In some boating activities the safe practice would be to wear a personal flotation

device at all times.)
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2.4.18.6 Operation of the Vessel under Routine and Emergency Conditions

in ion

Operation of a boat used for Weston field activities may be so routine that everyone knows
how to operate the boat and is thoroughly qualified to operate it under all conditions. If
that is not the case, we recommend that the person in charge of the boat familiarize a
second person on board with the operation and navigation of the boat. By doing so there
will be someone who can continue to run the boat and get it back to port if the pilot
becomes disabled. '

Weather Conditions

Before leaving the dock, be sure to check the local weather forecast for the area where you
will be boating and look for weather signals which may be displayed at marinas, municipal
piers, lighthouses or coast Guard stations.

The U.S. Weather Bureau publishes charts which give the locations and telephone numbers
of all Weather Bureau offices and the location and time schedule of all stations that
broadcast marine weather information. The charts also show the location of all storm
warning display station. Charts for local areas can be obtained from the Government
Printing Office.

A small craft warning indicates winds up to 38 miles per hour, or 33 knots, and /or sea
conditions considered dangerous for small craft such as the ones used commonly in Weston
activities. The daytime signal is one triangular red pennant. Although most display sites
do not post night signals, the night signal for a small craft warning is one red light displayed
above one white light. _

A gale warning, with winds within the range of 34 to 47 knots, or 39 to 54 miles per hour,
is signalled by two triangular red flags.

A storm, which may gave winds of 48 to 63 knots or 55 miles per hour up to 73 miles per
hour, is forecast when a single square red flag with a black center is displayed.

Two square red flags with black centers are displayed only to show the forecast of hurricane
or tropical cyclone, in which winds can be expected with speeds of more than 74 knots.

In addition to getting weather information before you leave on a boat trip, it is a good idea
to keep track of the weather conditions as they develop while you are underway. You can
do this by noting increases in wind speed or waves, changes in wind direction, or approach
of storm clouds, listening for static on an AM radio, or monitoring a weather radio.
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Rules of the R

Every person operating a boat is legally responsible for any damage that may be caused by
operation of the boat. For example, creating an unnecessarily large wake can cause
problems in a crowded anchorage or other area, and the boat operator may be held

responsible for any damage caused by such a wake.

The person in command of a boat is presumed to have knowledge of the requirements for
operation and navigation of the boat, and of the regulations that apply locally, including the
mandatory rules of the road. :

The rules of the road that must be followed by everyone operating a boat govern three
major subjects: identification lights, rules for steering and signaling course, and signals in
fog. The major emphasis in this section will be on rules for steering and signaling course.

Rules for steering and for signaling course are designed to prevent collision by defining
which of two approaching vessels has the right-of-way, and what signals are used to quickly
signal intent and agreement or disagreement.

To use some nautical terms you may hear, the vessel which has the right-of-way is the
privileged vessel, now referred to as the Stand On vessel. The Stand On vessel has a right
to maintain its course and speed. It also has a duty to maintain its course and speed so that
the other vessel can base its actions on known conditions. If a collision becomes imminent,

the Stand On vessel no longer has the right-of-way or any privilege.

The vessel which does pot have the right-of-way is the Give Way vessel, previously referred
to as the "burdened” vessel. When this vessel approaches another closely enough so that
collision is possible if both vessels continue, the Give Way vessel must slow or turn or take

other positive action to keep out of the way.

The steering rules for power vessels apply when two are in sight of each other and close
enough so that a collision could occur if both vessels continue on the same course at the

same speed.

When two vessels are meeting, crossing or overtaking, which vessel has the right-of-way?
What signals are used to communicate? Let’s examine the three different situation, what

actions have to be taken and what signals are used.

Meeting Situation
When two vessels are approaching head on or nearly so, in a meeting situation, neither has

the right-of-way. If their courses are likely to result in a collision, both must alter their
course to the starboard (right) so that each can pass safely to the port (left) of the other.
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As a confirmation of its intention to take a particular course, a vessel will give a "course
indicating signal" of one or two short blasts on a whistle or hborn. In United States waters
the other vessel will signal its understanding and agreement by answering ‘with the same
signal, and its lack of understanding or agreement by sounding the danger sxgnal, four short
blasts. (In international waters no response is required, and the danger signal is five short

blasts.)

One blast in a meeting situation signals intention to alter course to the starboard and to
pass the other vessel port to port. Two blasts in the same situation signals intention to alter
course to the port and to pass starboard to starboard.

rossing Situation

When two vessels are approaching at an angle in a crossing situation, the vessel on the right
has the right-of-way. As we described earlier, your vessel must "give way’ or yield the right-

of-way to any vessel approaching from any direction on your right between dead ahead to
two compass points abaft your starboard beam, the arc of 112% degrees in which your vessel
shows the green light at night. The Give Way vessel must slow or alter course to avoid
collision, while the Stand On vessel maintains her course and speed. The U.S. signals are
one short blast by the Stand On vessel to indicate intention to maintain course and speed,
and an answering blast from the Give Way vessel to indicate that she has heard, understood
the signal the signal and will keep clear. If there is any doubt, the danger signal of four
blasts should be sounded and both vessels must stop. Then the vessels must exchange
signals until there is an agreement on the courses to be taken.

If you see the red light of a vessel which is crossing your course at night, that vessel has the
right-of-way and your vessel must keep clear.

Overtaking Situation

If one vessel is overtaking another, the overtaking vessel is burdened and must be ready to
"give way" until the overtaken vessel has been passed safely.

If the overtaking vessel wishes to pass to the starboard side of the other vessel (altering
course to the starboard), the overtaking (Give Way) vessel gives one short signal on the
whistle or horn, and if she wishes to pass to the port side gives two short signals. The Stand
On or privileged vessel (the one being overtaken) must either signal agreement by
repeating the signal given or disagreement by giving the danger signal.

If you see the white light of another vessel at night, but cannot see either the red or green
lights, you are approaching the vessel from the rear and you must follow the rules for
overtaking another vessel.
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Special Situation

If you are in a boat in a narrow channel, your boat must keep to the right side of the
channel if possible, and when nearing a bend where another vessel might not be seen must
signal with a prolonged whistle blast of 4 to 6 seconds. Your vessel must give the right-of-
way to large deep-draft ships which may not be able to maneuver or stop easily.

Generally, right-of way must be given to fishing vessels, sailing vessels and very large vessels.
Fog Signals

In orders to avoid collisions in for or other condition of poor visibility, the rules of the road
require all vessels to sound fog, mist, falling snow or heavy rain, by day or by night.

A power vessel underway must should one prolonged blast on the whistle at least every
minute. A vessel at anchor (outside of a specified anchorage area) must ring its bell or
sound its horn or whistle rapidly for five seconds at a time and at least one time each

minute.

Towing vessels underway must sound a series of three blasts in succession every minute,
with the series consisting of one prolonged and two short blasts.

Navization Aid

On the navigable waters of the United States there is a system of aids to navigation that you
should be familiar with: buoys, markers and lights.

The navigation aids are provided to mark channels and obstructions for the convenience and
safety of vessels, to provide direction, and to give information on exact position.

The basic system provides black rectangular buoys or markers with odd numbers on one side
of the channel, and red triangular buoys or markers with even numbers on the other side.
On rivers, the black rectangular shapes and odd numbers will be on your left or port side
if you are going up the flow of the river, returning from the sea.

When you are returning from the sea, going upstream, the red triangular shapes and the
even numbers will be on your right or starboard side: "Red right returning”. Conversely,
if you find the red buoys on the opposite side, you are traveling downriver and heading
toward the sea.

In the Great Lakes, going westerly or to the source of one of the lakes corresponds to going
upstream from the sea. Going in that direction you will find the black rectangular and odd
on your port side (left), and the red triangular and even on your starboard side.

On the Intracoastal Waterway, "upstream” or "returning from the sea" is marked from New
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Jersey going south to the southernmost tip of Florida, and west to Texas. On the Pacific
Coast, "upstream" is marked in the direction of travel from California to Alaska. Another
way of viewing the system is that travel "clockwise" corresponds to "upstream".

Buoys and markers on the Intracoastal Waterway are marked with a yellow band, stripe,
square or triangle. For example, a yellow band near the top of a black can buoy identifies
it as being on the Intracoastal Waterway, as does a yellow square on a lighted black marker.

Regulatory markers may provide information or give warning, such as a boat speed
restriction.

In waters too deep for other types of navigation aides, Texas Tower structures and lightships
provide warning and guidance to ships. Most of the lightships have been replaced by the
Texas Towers.

Large navigational buoys have primary and standby generators for operation of a high-
intensity light, a radio beacon and a fog signal. These 40-foot diameter buoys are replacing
lighthouses at major harbor entrances. (They have meteorological monitoring apparatus for
air and water temperature, wind speed and direction and other data.)

Some buoys have an automated light, a fog horn and a marine radiobeacon.

Boat Handling

Even in calm water a boat does not handle like any land vehicle. It turns differently, and
it starts and stops differently. If you will be operating a boat, you should take one of the
Boating Skills courses offered by the Coast Guard Auxiliary and practice handling a boat
under calm conditions.

Even if you have operated a boat, you may not have had training or experience in handling
one under conditions where there is heavy traffic, narrow channels, swift current, or stormy
weather. Before you get into difficult conditions, try to get training in how to handie the
boat you plan to use.

For example, the Boating Skills and Seamanship textbook and courses cover topics such as
towing a disabled boat, operating on a river and going through locks, special hazards of
dams, and navigating safely through waves that could capsize your vessel. :

ating Emergencie:

Let’s consider boating emergencies and two aspects of distress signals: when to use them
and what to do if you bear or see them.

If your boat capsizes, loses power in high winds or beavy seas, or collides with a fixed object
or another boat, you will need emergency help. If such an event occurs or if a member of
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the team has a major medical emergency, you should call for help by any means available
to you: horn, whistle, radio, or visual distress signals.

If you have a radio, you should send a "Mayday" distress message on either VHF Channel
16 or 2182 kilohertz, following the recommended format. A Mayday message must include

the following information:

1.) Boat and call letters

2.) Location

3.) The nature of distress

4.) The number of persons aboard and conditions of any injured
5.) Estimated seaworthiness of the boat

6.) Description of the boat in important details

7.) Anything else that may help rescuers find you.

If you are close enough to shore or other vessels for someone to see your boat, you can use
the short-range distress signal or arm waving as well as an orange smoke signal. (Do not
stand up unless the water is calm.)

If no other vessel or source of assistance is close by, hoist a distress flag if you have one
(and it can be seen) or use an electric distress light (if it is dark).

If you have only pyrotechnic distress signals, prepare to use them when someone is in a
position to see them. Generally you must wait until you see or hear another boat or
aircraft, or are reasonably sure that someone shore is in position to see your signal take
action. Be careful when using pyrotechnic devices not to set fire to the boat or anything in
it.

If your boat capsizes, " STAY WITH THE BOAT" Get into it if possible. Water conducts
heat away from the body rapidly, and if immersed in 50 degree water, survival time may be
as little as three hours. :

Conserving body heat is important to extend survival time. Some of the things that you can
do to conserve body heat are to:

1.) Wear the warmest personal flotation device available
2.) DO NOT SWIM AWAY FROM THE BOAT
3.) Get up out of the water as far as possible

If you can’t get out of the water, assume the fetal position, the Heat Escape Lessening
Posture. If there are several persons, buddle with others, side by side in a circle. Do not
swim for shore unless there is absolutely no chance of rescue. The boat is easier to spot.

A response to a distress signal should be made by anyone near enough to answer or assist.
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If you hear or see a distress signal and you have a radio, notify the nearest Coast Guard
station on VHF marine Channel 16, or someone else on CB Channel 9. If you are in a
position to assist without being endangered, you should. (There is a "Good Samaritan”
clause in the Federal Boat Safety Act of 1971 to protect from liability anyone who provides
or arranges towage, medical treatment or other assistance as an ordinary, reasonably
prudent person would under the same or similar circumstances.

2.4.18.7 Legal Requirements and Additional Information

Registration

All boats must be registered and their numbers and validation stickers displayed.

The certificate of registration must be on board at all time when the boat is being operated.
Livery boats under 26 feet in length, hired for less than seven days need not carry the
certificate, but must bave copy of the lease or rental agreement on board, signed by the

owner/representative and by the person renting the boat. The agreement must show the
registration number and the period of time for which the boat is rented.

Equipment

All boats to be used on WESTON projects will be require to have the equipment indicated
below.

Required Safety Equipment

Class A (less than 16 feet long)

® 1 Type L 11, Personal Flotation Device (PFD) per person.
® 1 Class B-1 fire extinguisher (if required by boat design).
° 1 Whistle.

° Bilge ventilation and engine flame arrester on inboard engines.

. Lights: 1 white 32-pt stern light which must be higher than any other part of the
boat; 1 red and green 10-pt side light forward (20 pt combined).

Bailer

All small boats should be equipped with a manual bailer. This can be a scoop
purchased or home-made from a household plastic jug. A large sponge is frequently
convenient for getting that last little bit of water out of a small boat.
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Distress Signals

An outboard boat should be equipped with a distress signalling package consisting
of several daytime orange smoke signals, several nighttime red flares, and an orange
flag. (Do not consider flares a substitute for the orange smoke signals which are
much more effective for use in daylight) Each boat should also carry an auditory
signal as well. A horn or whistle will serve quite suitably.

Flashlight or Lantern

Every outboard craft should be equipped with a flashlight or electric lantern whether
or not it is ever intended to use the boat after dark. The item should be waterproof

and it is desirable that it float if accidentally dropped into the water. Extra batteries,
stored in a waterproof container, will often prove valuable in an emergency.
Batteries in the flashlight or lantern, and the spares, should be renewed at the start
of each boating season regardless of their apparent condition.

Operational Equipment

A magnetic compass is an item of equipment that cannot be placed solely in either
the safety or operational category; it fits both. Almost all outboards in their various
applications can make good use of a compass. Select one of adequate size and
quality, and install it properly.

As most outboards are relatively open craft, it is particularly important that the
compass be kept shielded from the sun’s direct rays. When not in use, place a cover
over its top; this should be completely light-tight; colored plastic or cloth will not do
an adequate job.

Charts

One or more charts should be carried covering the waters being used. Make a point
of keeping track at all times of where you are on a body of water.

Handling

Before getting underway, have all weight evenly distributed so that the boat will trim
properly - level from side to side and slightly down at the stern, never down at the bow.
Passengers should be seated toward the centerline of the craft and not hanging over the
sides; not too many forward or aft. If the load is concentrated near the bow or stern, the
boat will plow or drag needlessly, reducing your safety margin and increasing your fuel
consumption. Proper trim is essential to proper performance.

In boarding from a pier, step into the boat as near to the center as possible, keeping body
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weight low. If you're boarding from a beach, come in over the bow. Keep lines tight or
have someone steady the boat.

Never jump into a boat or step on the gunwale (edge of the hull). If you have a motor or
other gear to take aboard, pile it on the pier so that you can easily reach it from the center
of the boat. Better still, have someone hand it to you after you are aboard. It is the team
leader’s responsibility to determine that each boat, after loading, is within the maximum

allowed load.

Trim your boat as well as possible before getting underway. In smaller craft, it is dangerous
for passengers to attempt to change places or move about while the boat is in motion. If
such movement becomes essential, slow or stop the boat first, remembering in rough
weather to keep enough momentum to retain steerage control and to keep the craft headed
into wind and waves. Have the person who must move keep low and near the boat’s
centerline.

Outboard craft are often operated at relatively high speeds and their stability becomes a
matter of safety. Some hulls will run straight ahead quite steadily but have a tendency to
heel excessively, or even "flip over", when turned sharply.

The faster a boat goes, the less keel it requires, and the more important it is to reduce
speed to a safe value before starting a turn. Never turn more sharply than necessary.
Normal operation seldom requires a sudden, sharp, high-speed turn.

Every outboard operator must carry one or more types of emergency signalling equipment.
These must be in good condition and ready for immediate use. If no distress equipment is
on board, an outboard boatman in need of help can always signal by slowly and repeatedly
raising and lowering his arms outstretched to each side while he stands in his craft (or from
a kneeling position if rough water conditions make standing hazardous).

Whenever boating in unfamiliar waters, take advantage of "local knowledge”; watch the
operation of boats piloted by skippers who are at home in these waters, and don’t besitate
to ask questions about possible hazards.

Many persons who have not handled a small boat have the misconception that one can be
maneuvered and stopped as easily as an automobile. This is not the case, however, much
can be done with a boat if one takes it slowly and easily. The new boat operator should
practice leaving from and returning to piers, and other maneuvers, until he has developed
both skill and confidence. Take it cautiously at first and gradually build up to the
procedures of experienced operators.

Always slow down gradually rather than pulling the throttle back quickly. All boats have
a stern wave that will catch up with and pass the craft if it comes to an abrupt stop. This
can bring water into the boat, especially if it has a low-cut transom with no motor well.
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All boating at night will be performed at reduced speeds.

Should you become disoriented, or unsure of your position, stop the boat until you can
determine where you are.

Radio contact between crews should be more frequent; crew check-ins at set intervals will
be mandatory.

Emergencies
To help the Coast Guard assist you, the following steps are recommended:

1 Let someone know your plans for the day including destination or time of your
return, planned stops enroute, and similar details; provide a good description of the
craft.

2, Never use "Mayday” on the radiotelephone unless there is a great danger and
immediate assistance is required; don’t use it for such a situation as running out of
fuel

Accidents

Various studies have shown the following to be the major causes of boating accidents:

1.) Overloading, overpowering, and improper trim.

2.) High speed turns, especially in rough water.

3.) Failure to keep a sharp lookout for obstructions.

4.) Going out in bad weather (or not starting for home soon enough when g
weather turns bad. ‘

5.) Standing in a moving boat.

6.) Having too much weight too high in the boat, as when someone sits on the deck
of a small outboard.

7.) Leaks in the fuel system.

8.) Going too far offshore.

Each of these factors, and others not listed bere, should be avoided. A carefully matched
boat, motor, and propeller, operated in accordance with the law and with courtesy, will go
a long way toward eliminating accidents and even distressing moments. Always remember
that the possibility of troubles always remains; be prepared to act in an emergency.

As soon as someone falls overboard, maneuver the boat’s stern away from him. Shift into
neutral immediately (kill the motor if you do not have a gearshift) and throw a buoyant
cushion or life jacket near the victim - try to get it close, but don't try to hit him with it.
Make sure you are well clear of the person in the water before shifting into gear again.
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Circle around quickly, selecting a course that will allow you to approach the person with the
boat headed into the wind or waves. Approach him slowly, taking care to come alongside
and not over him. Stop the motor before attempting to get the victim aboard.

When alongside, extend a paddle or boathook to him, or him one end of a line. With the
motor stopped, lead him around to the stern, where the freeboard is the lowest, if there is
enough space at the transom for him to get aboard without hurting himself on the motor.
If this is not feasible, help the victim aboard over the side as far aft as possible. In either
case, the use of a boarding ladder will be of help. To avoid a capsize while he is coming
aboard, other passengers should shift their weight to the opposite side to maintain trim as
much as possible. When helping a person aboard, hold him under the armpits and lift

gently.
In Case of an Accident

If you are involved in a boating accident, you are required to stop and give whatever help
you can give without seriously endangering your boat or passengers. You must also identify
yourself and your boat to any person injured or to the owner of any property damaged.

If you see an accident without being a part of it, you may now render assistance with
reasonable assurance of freedom from liability. The Federal Boat Safety Act of 1971
contains a "good samaritan" section which provides that any person who renders assistance
at the scene of a vessel accident will not be liable for civil damages from such action if he
acts as a reasonably prudent man would have acted under the same circumstances.

When giving first aid, take your time. Usually there is more damage done by the well-
meaning amateur that was ever caused by the actual injury. Remember, there are only
three instances when speed in giving first aid is required: (1) when the victim has stopped
breathing; and has no pulse (2) when there is arterial bleeding ; and (3) when the victim has
been subjected to other injuries that may be life threatening. The measures required in
these instances are taught in standard first aid courses.
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24.19 i r-FLD
Health and Safety Plan Operating Procedures
Fi i - - World Water

FLD02 Inclement Weather

FLDOS Heat Stress Prevention and Monitoring
FLDO06 Cold Stress

FLD18 Operation and Use of Boats

FLD22 Heavy Equipment Operation

FLD23 Crane/Lifting Equipment

FLD24 Aerial Lifts/Manlifts

FLD2S Working at Elevation

24.19.1 Hazard

Hazards associated with working around water include drowning, frostbite, hypothermia, and
or injury from falling into the water.

Heat stress hazards may also be present.

Carelessness, horseplay, or other unsafe acts could cause injury to personnel working over
or near water.

There are also hazards associated with untrained personnel operating equipment.

Lack of personal protective equipment or misuse of personal protective equipment could
result in injury or death.

24.192 Recognition and Hazard Assessment
Proper precautions should be taken at all times when personnel are working over or near
water. Whenever there is a body of water in close proximity to a work location the proper

safety procedures should be implemented. Requirements for equipment or procedures will
be based upon an evaluation of work tasks, drowning and injury potential.

New field team members should be thoroughly indoctrinated in safe work practices pertinent
to the work to which they are assigned.
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24.193

Prevention and Protection Program

When working over or near water where there is potential for drowning, engineering
controls such as installation of guardrails and toeboards or other personal protection
equipment such as safety line systems shall be used to prevent falling in. In additon,
flotation devices must be worn and other lifesaving devices must be present. PFD’s should
be designed to float helpless persons face up.

Safety nets.

a.

Safety nets shall be provided when workplaces are more than 25 feet above
the ground or water surface, or other surfaces where the use of ladders,
scaffolds, catch platforms, temporary floors, safety lines, or safety belts are
impractical.

Where safety net protection is required, operations shall not be undertaken
unti] the net is in place and has been tested.

1.) Nets shall extend 8 feet beyond the edge of the work surface where
employees are exposed and shall be installed as close under the work surface
as practical but in no case more than 25 feet below such work surface. Nets
shall be hung with sufficient clearance to prevent user’s contact with the
surfaces or structures below. Such clearances shall be determined by impact
load testing. .

2.)) It is intended that only one level of nets be required for bridge
construction.

The mesh size of nets shall not exceed 6 inches by 6 inches. All new nets
shall meet accepted performance standards of 17,500 foot-pounds minimum
impact resistance as determined and certified by the manufacturers, and shall
bear a label of proof test. Edge ropes shall provide a minimum breaking
strength of 5,000 pounds.

Forged steel safety hooks or shackles shall be used to fasten the net to its
supports. .
Connections between net panels shall develop the full strength of the net.
Where work locations are such that a reaching pole is infeasible, ring buoys
with at least 90 feet of line must be available within 200 feet. A lifesaving
skiff should be readily available where large water bodies or worker clothing
or equipment burdens would make a ring buoy ineffective.

First aid supplies should be aboard all lifesaving craft or readily accessible and arrangements
for ambulance service should be made as location changes.
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Personnel should be discouraged from jumping to or from any craft which is not secured,
and from jumping between crafts when a gangplank should be used.

Fall protection should be provided when working over or near water where there is a
potential for falling or slipping into the water.

In areas subject to tidal flow or rising water levels, the SHSC will monitor the water level
to ensure that employees will not be trapped between a work area and the water level.

24.194 Standard Operating Procedures

Equipment and procedures will conform to USCG and/or OSHA requirements and
applicable local regulations.

Personnel working over or near water shall be provided with U.S. Coast Guard-approved
Personal Floatation Devices (PFDs) (life jackets or buoyant work vests). The jackets or
vests shall be worn whenever there is potential drowning hazard. PFDs should be designed

to float helpless persons face up.

Prior to and after each use, PFDs and life preservers shall be inspected for defects which
would alter their strength or buoyancy (i.e., rips, tears, holes, etc.). All defective units shall
be removed from site and replaced. At no times will defective units be used.

U.S. Coast Guard-approved life rings (rope attachme -t not required) and ring buoys (rope
attachment required) should have at least 90 feet of 3, 3-inch solid braid polypropylene rope
or equal, attached. The life rings or ring buoys shall be readily available for emergency
rescue operations. Distance between ring buoys shall not exceed 200 feet. One ring buoy
or life ring shall be provided on each lifesaving skiff.

Lights conforming to 16 CFR 161.012 will be required whenever there is a potential need
for life rings to be used after dark. Lights on life rings are required only in locations where
adequate general lighting (i.e. Flgod]ights) is not provided.
At least one lifesaving skiff shall be immediately available at locations where employees are
working over or adjacent to water. Personnel trained in launching and operating the skiff
shall be readily available during working hours. Skiffs shall be kept afloat or ready for
instant launching. Skiffs shall be minimally equipped as follows:

a Four oars (two if the skiff is motor powered).

b. Oarlocks attached to gunwales or the oars.
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(A One ball-pointed boat hook

d. One ring buoy with 90 feet of 3/8 solid braid polypropylene rope or
equivalent line attached.

e.  PFDs equaling the skiff rating for the maximum number of personnel allowed
on board.

£. First Aid Kit.

In locations where waters are rough or swift or where manually-operated boats are not
practical, a power boat suitable for the waters shall be provided and equipped for lifesaving.

The maximum number of passengers and weight that can safely be transported shall be
posted on all launches, motorboats, and skiffs. This number shall not be exceeded and in
no case shall the number of passengers (including crew) exceed the number of PFDs aboard.
Outboard motors and skiffs shall meet the minimum floatation requirements of the Coast
Guard. A certification tag affixed to the hull is satisfactory evidence of compliance. An
efficient whistle or signal device shall be provided on all powered vessels to give signals
required by the Navigation Rules applicable to the waters on which the vessel is operated.

Any vessel, except those easily boarded from the water, shall provide at least one portable
or permanent ladder of sufficient length to rescue a person overboard.

- Fixed ladders over 20 feet' high shall have attached safety climbing devices for the
attachment of safety belts or shall be enclosed in a safety cage.

A person in the water shall be considered a person overboard and appropriate action taken.

All genperal safety precautions will be adhered to when working over or near water to
prevent accidents caused from careless behavior or horseplay.

Only personnel who are trained in the operation of marine equipment (boats, barges etc.)
will be allowed to operate the equipment.

Ramps for access of vehicles or personnel to or between barges shall be of adequate
strength, provided with guard rails, well maintained and properly secured. In the case of
personnel access, a safe walkway may be substituted for the ramp. All routes of access and
passageways shall be kept free of ice, snow, grease, mud, and other obstructions. Nonslip
surfaces shall be provided on all working decks, stair treads, ship ladders, platforms,
catwalks, and walkways particularly on the weather side of all doorways opening on deck.
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Guardrails, bulwarks, or taut cable guardlines shall be provided for deck openings, elevated

surfaces, and similar locations where persons may fall or slip from them. they shall be at
least 42 inches high and have an intermediate rail.

If a Jacob’s ladder is used it will be of the double rung or flat tread type. It will be well
maintained and properly secured. The ladder will either hang without slack from its lashings

or be pulled up entirely.

When the upper end of the access-way rests on or is flush with the top of the bulwark (side

of the ship above the upper deck), steps properly secured and equipped with at least one
hand rail approximately 33 inches in height shall be provided between the top of the

bulwark and the deck.

Obstructions will not be laid on or across gangways. The access-way will be adequately
illuminated for its full length. All attempts will be made to place the access-way in a
position that the load will not pass over personnel.

Any obstruction in a passageway that restricts normal passage shall be posted with warning
signs or distinctively marked. Employees shall not be permitted to pass fore and aft, over
or around the deck loads unless there is a safe passage. Decks and other working surfaces
will be maintained in a safe condition and adequate safe walkways will be maintained for
passage around the deck. All deck fittings and other obstructions which present stumbling
hazards shall be painted yellow or marked with yellow trim.

Personnel will not walk along the sides of covered barges with coamings (raised frame to
keep out water) more than 5 feet high unless there is a 3-foot clear walkway, or a grab rail,

or a taut handline.

Unless railings or other suitable protection exists, all personnel will use suitable protection
against falling and/or drowning.

Floating Cranes -

Barge mounted cranes, designed and constructed as a unit, shall be rated by the
manufacturer.

All barge mounted cranes shall be on barges of sufficient size to limit list under load to
approximately 5 degrees. The rated load of the crane shall not exceed the original capacity
specified by the manufacturer.

Work shall be halted when significant wave action exists.
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A load-radius chart and boom angle or radius indicator shall be provided within the
operator’s view. When load ratings are reduced to stay within the barge list limits, a new

load rating chart shall be provided.

Floating cranes and floating derricks in use shall meet the requirements for design,
construction, testing, installation, maintenance, and operation discussed in ANSI B30.8,
Safety Code for Floating Cranes and Floating Derricks. Draglines shall meet power Crane
and Shovel Association standard #1. Performance test shall demonstrate the strength
stability, capability, and adequacy of power brakes clutches and controls in accordance with

the following table: .
PERFORMANCE TEST FOR FLOATING CRANES

Safe Working Load Test Load

Up to 20 Tons 125% of working load
20 to 50 tons Working load plus S tons
Over 50 tons 110% of working load

Truck and crawler cranes shall be securely attached to the barge. When stability of the
barge is not a factor and control barriers are provided limited travel may be authorized by

the designated authority.

The rated load of a barge mounted mobile crane shall not exceed the original capacity
specified by the manufacturer.
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2.420 Traffic - FLD20

Related SPOPFLDS:

FLLDO1 Noise Protection
FILD02 Inclement Weather

2.420.1 Hazard

Traffic presents hazards in two ways 1) when site workers are working close to roadways,
the potential exists to be hit by oncoming traffic and 2) driving to, from and on the site
pose an accident hazard. ‘

24202 Recognition and Risk Assessment

In the planning stages of a project and safety plan, the potential for traffic bazards must be
considered as physical hazards in the site specific Health and Safety Plan (HASP). Risk
assessment can be accomplished in the development stages of a project by listing in the
HASP, the most likely traffic hazards which may occur. The true determination of risk must
often be made on-site by the Site Health and Safety Coordinator (SHSC). It is important
that the SHSC be alert to these hazards, does not take them simply as a matter of fact, and
has time to notice them. .

24203 Prevention and Protection Program

Roadway Workers

Roadway workers should be aware of their location in reference to roadways and avoid
working close to traffic.

Workers near roadways must wear reflective vests.

The following guidance should be used in planning work that will be adjacent to or within
roadways. In all cases the local police department or transportation department must be
consulted in order to comply with applicable requirements.

When open highway conditions prevail on approach to the work site, advance warning signs
should be placed appraximately 1500 feet in advance of the condition to which they are
calling attention. Where a series of advance warning signs are used, the warning signs
nearest the work site should be placed approximately S00 feet from the point of restriction
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with additional signs at 500-1000 foot intervais. On expressway and limited access facilities,
the advance warning distance should be increased to one-half mile or more. On city streets
where more restrictive conditions generally prevail on the approach to the work area. Signs
in the immediate vicinity of the work may be placed at closer spacings.

Flag persons may be required to control the speed of nearby traffic. Lights should be
provided to mark flag person stations and barricading at night Barricading is extended to
the point where it is visible to approaching traffic.

Signs on fixed supports are usually mounted on a single post, although those wider than 36
inches or larger than 10 square feet in area should generally be mounted on two posts.
Signs mounted on portable supports are suitable for temporary conditions.

Drivers

All drivers will be licensed regardless of whether they are operating on or off public
highways. A government drivers license is required for WESTON employees and WESTON
subcontractors if a government vehicle will be used.

If drivers are operating across state lines they should be familiar with laws governing traffic
in states in which they will operate. All traffic rules and regulations, and all traffic control
signs and devices should be followed. All operators are required to stay within posted speed
limits at all times. ,

Drivers are required to make a daily inspection of their vehicles. The check should include
steering, brakes, mirrors, lights, horn, tires, and windshield wipers. Any special safety items,
such as back-up alarms, should also be checked to insure safe operation. Drivers should be
required to report all defects, and repairs should be made promptly. :

Drivers should make a visual check around a vehicle to assure clearance of objects and

personnel before moving the vehicle.
Drivers should become familiar with all controls before operating an unfamiliar vehicle.

Drivers should operate vehicles defensively, and exercise special care when driving an
unfamiliar roads, at night, and in inclement weather.

Drivers should give pedestrians the right of way.

Off-highway operation may require extra precautions to prevent shifting of load when
crossing rough terrain.

Trucks should be backed under the direction of a signal person if the operator cannot view
the area to the rear clearly.
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Windshields, rear-view mirrors, and lights should be kept clean.

Based upon the size of the vehicle, or if specific quantities of bazardous materials are
transported, the driver may be required to hold a Commercial Drivers License. If in doubt
consult with the Shipping Department or Corporate Health and Safety.

n i nnel

The SHSC will ensure that seat belts are installed and functional on all vehicles used by -
Weston personnel and Weston subcontractors, and that all passengers use them. The use
of seat belts by all personnel is mandatory.

Some convenient means of mounting and dismounting the truck should be provided.

Personnel should be required to ride within the space provided, never on running boards,
fenders, bumpers, or atop cabs.

Adequate wind protection should be provided for long distance trips, and during cold
weather. ,

Personnel are not allowed to ride on the outside or back (such as in pickup trucks) of
vehicles.

Transportine Material

Materials loaded should be within the safe weight limit for the truck, and should not project
beyond the truck body.
While being loaded, trucks should be properly blocked.

Trucks operated on public highways should conform to weight and clearance limitations of
bridges, powerlines, overhead structures, and other restrictions.

No person should be permitted to remain in or on a truck being loaded by excavating
equipment or cranes unless the cab is adequately protected against impact.

Pedestrian Protection Program
Pedestrians on-site should use discretion when crossing the streets or working near traffic.

Pedestrians should use sidewalks whenever possible and not step from curbs unless vehicies
are at a safe distance. |

Vehicle Maintenance
Operators should immediately report any damage or failure of parts and accessories to the
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SHSC. It is advantageous to have road flares, fire extinguishers, and other safety equipment

on the vehicle at all times.
Vehicles should not be fueled from open cans or by other makeshift methods, as there is

great danger of flash fire from hot engines.
Engines should be shut off while fueling.



Related SPOPSFLDs: FLD09 - Hot Work (Permits)
FLD21 - Explosives
FLD22 - Heavy Equipment Operaton
FLD30 - Hazardous Materials Use and Storage
FLD31 - Fire Prevention/Protection/Response
Plans
FLD36 - Welding/Cutting/Burning

Fire extinguishers appropriate in size and classification shall be present, readily accessible,
and ready for use in all areas where there is potential for fires.

Fire extinguishers must be used in conjunction with an emergency response or contingency
plan.

Health and Safety Plans must identify number, type, and location of all fire extinguishers
related to a specific project. -
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Field Operating Procedure - FLDA43
BIOLOGICAL HAZARDS

Certain biological bazards that response personnel may encounter include endemic hazards such
as animals, insects, molds and fungus and plants. In addition, hazardous waste site personnel
may be exposed to etiological agents (Infectious Diseases).

1.0 Endemic Biological Hazards

Identifying and understanding local flora and fauna is an important part of heaith and safety
planning and protection. Animals, insects, molds and fungus and poisonous plants vary from
site to site as does their likelihood of causing harm. Knowing how hazardous, where and what
types of plants, animals, insects or molds and fungus are part of risk assessment and protection
protocol determinations.

L1 Animals

Animals represent hazards due to their poisons or venoms, size and aggressiveness, diseases
transmitted or insects they may carry.

Poisonous snakes are common across the United States with the major variables being the type
likelihood of encounter and the snake likely to be encountered. Moving containers, reaching
into holes or just walking through high grass, swampy ares or rocks are activities which may
result in encounters with snakes.

Being alert, using care in reaching into or moving containers and familiarization with babits and
habitats of snakes in the vicinity of an incident or site are key factors in working safely.

A bite of any snake should be considered need for medical attention once proper first aid
procedures have been followed.

Landfills and abandoned buildings often attract stray or abandoned dogs which become pack
oriented and very aggressive posing serious risk of harm to unprotected workers. :

Workers entering abandoned buildings should be alert and attempt to avoid cornering these
animals which may provoke confrontation. Watching for dens, good housekeeping, and use of
repellents are avoidance and protection protocols.

Animal borne diseases include rabies (mainly dogs, skunks, raccoons, bats and foxes).
Again the incidence of rabies varies from area to area as do the animals most likely to be rabid

Last Revision: 8/17/94




QUESTIONS AND ANSWERS ABOUT RABIES

What is Rabies and how is it transmitted?

Rabies is a virs! infection most often transmitted
by bites of animais infected with the virus.

What animals are most likely to be
“infected?

Skunks, raccoons, foxes and bats are wild
animals most frequently found 10 be infected
with rables, however, any warm blooded animal
couid be infected squirreis, groundhogs, horses,
cattle and rabbits have been tested positive for
Rabies. Dogs and cats are frequently rabies
infected if not immunized.

How can you tell if an animal is Rabies
infected?

Rabies infection is not aiways apparent, but,
signs to look for in wild animais sre over
aggressiveness or passivity. Spotting animails
which are normally nocturnal (active at.night)
during the day and being able to approach them
would be an example of unusual behavior.
Finding a bst alive and on the ground Iis
abnormal. The best precaution, however, is to
observe wild animais from a safe distance, even
it they are injured and avoid dogs and cats that
you do not know.

Q.

A

Q.

A

What should you do if bitten by an animal
you suspect is infected with rabies?

. As quickly as possible wash the bite ares with
" soap, water and disinfect with 70% alcohol, then

seek medical attention for follow-up.

Try to capture the animai without being bitten
agsin or contacting the mouth or any saliva or
keep the animal under survelllance and call
police for assistance in capturing he animal

Have the animal tested. A dead animal believed
to be infected shouid be preserved and tested.
Health Departments are often sources of testing
or information on where testing can be done.

Is there a cure for Rabies?

Rabies is preventable, even after being bitten, if
treatment is begun soon enough. Hencs, getting
prompt medical attention and confirming that an
animal which has bitten you is or is not infected

are very important.

Rabies is not curable once symptoms or signs
of Rabies appear.

There are vaccines avallable which should be considered if a work assignment involved trapping animais
likely to carmry rables. Medical Consultants must be involved in decisions to immunize workers against

rables.
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HANTAVIRUS ALERT

WESTON employees or contractors/subcontractors conducting field work in areas where there
is evidence of a rodent population which in particular would include the deer mouse, should
be aware of an increase level of concern regarding the transmission of "Hantavirus" associated
diseases. The Hantavirus is believed to be associated with rodents, especially the deer mouse
(Peromyscus maniculanis) as a primary reservoir host, and has resuited in approximately a dozen
deaths in the southwestern U.S. in recent months. The Center for Disease Control and
Prevention (CDC) is concerned that the virus may be distributed over a larger geographic area

than originally suspected.

The Hantavirus can be shed by infected rodents in saliva, urine and feces. Human infection
may occur when infected wastes are inhaled as aerosols produced directly from the animals or
as dried materials introduced into broken skin or onto mucous membranes. Known infections
of humans occur mostly in adults and are associated with activities that provide contact with

infected rodents in rural/semirural areas.

Ilness caused by the Hantavirus begins with one or more flu-like symptoms (i.e., fever, muscle
aches, headache and/or cough), and progresses rapidly to severe lung disease. Early diagnosis
and treatment are vital

Personnel involved in work in areas where rodents and the presence of the Hantavirus is know
or suspected will need to take personal protective measures and develop an expanded site safety
plan. Field personnel involved in trapping or who could come in contact with rodents or their
waste products wear respirators with HEPA filters, eye protection, Tyvek coveralls, chemical
resistant gloves and disposable boot covers. Strict decontamination requirements are needed.
Double bag collected mice, l1abel and require specific handling, packaging, shipping, storage and
analytical procedures to minimize the risks of exposure. More detailed procedures can be
obtained from Corporate Health & Safety.

For employees and facilities in rural/semirural areas, the following risk reduction strategies
would be appropriate.

o Eliminate rodents and reduce availability of food sources and nesting sites used by
rodents.

o Store trash/garbage in rodent-proof metal or thick plastic containers with tight lids.
° Cut tall grass/underbrush in close proximity to buildings. .

o Prevent rodents from entering buildings (e.g., use steel wool, screen, etc. to eliminate
openings).
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4.  Symptoms

Early Signs (may very from person to person)

. Expanding skin rash

. Flu-like symptoms during summer or early fall, including:
- chills, fever, headache swollen lymph nodes
- stiff neck, aching joints and muscles
- fatigue

Later Signs

o Problems with the nervous system .

o Heart problems

o Arthritis, especially in knees

5.  Upon Onset of Symptoms:

Notify your RSO and your supervisor

Call Health and Safety or medical consultant for instructions:
Follow instructions

Submit incident report form.

One of the more dangerous and acute effects of insect bites or stings and most common cause
of fatalities from bites - particularly bees, wasps, and spiders - is a sensitivity reaction
Anaphylactic shock due to stings can lead to severe reactions in the circulatory, respiratory, and
central nervous systems, which can also result in death.

Site personnel must be questioned as to allergic reaction to insect bites. Anyone knowingly
allergic should be asked if they carry a response kit and first aid providers must be instructed
bow to use the kit. The kit must be inspected to ensure it is in date.

Persons reporting stings must be given first aid and observed for signs of reaction such as
unusual swelling, nausea, dizziness, shock. At the first sign of these symptoms, take the
individual to medial facility for attention.

Fire ants are small red ants found primarily in southern and western states. There is some
indication that in addition to being very painful, some persons may show allergic reaction.

It is important to note that animals may serve as hosts of insects which may spread diseases.
Ticks carrying Lyme Disease and Rocky Mountain Spotted fever are found on grass, but may

be carried on animal. Bubonic Plague which has emerged in parts of Colorado, New Mexico
and Arizona is apparently associated with fleas found on Prairie Dogs.
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12 Insects

Insect spr

ead diseases include Rocky Mountain Spotted Fever or Lyme Disease (tick), Bubonic

Plague (fleas), malaria, and equine encephalitis (mosquito).

Lyme Disease is the second most rapidly spreading disease in the United States.

LYME DISEASE

L Eacts

Definition:

- Bacterial Infection transmitted by the bite of a deer tick

- Prevalence (nationwide and other countries)

Three stages/sizes of deer ticks:

- e Larvae o Nymph @ Adult

Tick season is May through October.

Not all ticks transmit Lyme Disease.

Ticks must be attached for several hours before Lyme Discase can be
transmitted.

Being bitten by a tick does not mean you will get Lyme Disease.

2.  Prevention and Protection

3. IfBittem:

Wear light colored, tightly knit clothing.

Wear long pants and long sleeved shirts.

Tuck pant legs into shoes or boots.

Wear a hat.

Use insect repellant containing DEET (follow manufacturers instructions for use).
Check yourself daily for ticks after being in grassy, woody areas.

Regquest information from Health and Safety Medical Section on Lyme Disease.

Remove the tick immediately with a pair of fine-tipped tweezers. Grasp the tick

x close to the skin as possible. Pull gently but firmly, without twisting or crushing
e tick.

Wash your hands and dab the bite site with an antiseptic. :

Save the tick in a jar with alcohol labeled with the date, the area where you

picked up the tick, and the spot on your body where you were bitten.

Monitor the bite for any signs of infection or rash.
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Other insect hazards would include, mosquitos and scorpions.

There have been articles recently indicating increases in encephalitis in Florida. Encephalitis
is reportedly spread by mosquitos. The local health department should be contacted.

13 Molds and Fungus

In addition to the previously discussed animal inhabitants of old buildings which are often part
of hazardous materials sites, birds often invade the buildings, leaving behind debris and
droppings often containing molds and fungus in dry form. Inhalation of this easily airborne dust
can result in serious lung diseases such as histoplasmosis.

From the San Joaquin valley in California through the southern parts of California into Arizona
and New Mexico there is a fungus which grows in the soil. When inhaled, this organism can
produce a disease called "Fever”, "Valley Fever” or technically Coccidiomycosis. Growing up
in infected areas apparently provides a degree of resistance which newcomers to the areas do

not have.

Awareness of the hazard and prudent use of respiratory protection are key factors in protection.

14 Plants

Toxic effects from plants are generally due to ingestion of nuts, fruits, or leaves. Of more
concern to response personnel are certain plants including poison ivy, poison oak, and poison
sumac, which produce adverse effects from direct contact. The usual effect is dermatitis -
inflammation of the skin. The protective clothing and decontamination procedures used for
chemicals also reduce the exposure risk from the plant toxins. Cleaning the skin thoroughly
with soap and water after contact will reduce risk.
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These organisms could potentially be present in viable states on hazardous waste site with
Hepatitis Virus being the more likely to survive in temperatures outside of body temperature

ranges.

The other potential for exposure would be to workers who could be infected. The OSHA
Standard specifically includes first aid providers and is enforceable on site subject to the
Hazardous Waste Site Work and Emergency Response Standard (29 CFR 1910.120) which
occasions the need for this course and course manual.

The basic concept of this standard is that medical care workers and first aiders must take the
*Universal Precaution® of assuming that any blood containing fluid or person bleeding or
contaminated with blood containing fluid is positive (infected) with both viruses.

Protection involves use of personal protection such as gloves, gowns, eye shields, surgical masks,
one-way vaive rescue breather devices, training and disinfectant decontamination.

Bloodborne pathogens are pathogenic microorganisms which may be present in human blood
and can cause disease in humans. These pathogens include, but are not limited to hepatitis B
virus (HBV) and human immunodeficiency virus

In order to effectively protect themselves from any hazards, workers must have a basic
understanding of the hazard. This is particularly true of Site Supervisors and SHSC's and others
expected to administer first aid if necessary.

Completion of safety plans requires identification of and assessment of risk of exposure to
biological hazards. This program deals primarily with two forms of infection (Hepatitis B Virus
(HBV) and Human Immunodeficiency Virus (HIV)) which are of concern to workers who can
come in contact with bodily fluids associated with blood.

If Medical waste is ‘anticipated on a site, WESTON's Employee Exposure Control Plan for
Hazardous Waste workers will be implemented. At a minimum WESTON'’s Bloodborne
Pathogen Exposure Control Plan for first aid providers will be on site and implemented for
each project.

HEPATITIS B VIRUS

Definition - The term "hepatitis" simply means an inflammation of the liver. This condition
can be caused by a wide variety of agents, including medications, alcohol, toxic or poisonous
substances and infectious agents such as viruses. Hepatitis B, formerly known as "serum"
hepatitis, is the only form of viral hepatitis that poses a significant occupational threat in the
bealth care environment.
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Symptoms - HBV is a disease that causes liver damage, the severity of which can range from
mild or even inapparent to severe or fatal. Of the infected individuals, 6 - 10% will become

HBV carriers. Carriers are at risk of developing chronic liver disease, including active hepatitis,
cirrhosis, and primary liver cancer, and are infectious to others (USHHS and NIOSH, 1989).

Incidence - Nationwide, there are approximately 300,000 new cases of hepatitis B infection each
year and about 5,000 deaths due to this disease. In health care employees alone, there are
approximately 12,000 cases of occupational hepatitis B infection each year and more than 200

deaths.

Approximately 5 percent of the entire U.S. population, more than 12 million people, leavc been
infected with hepatitis B in the past. Of great concern from a transmission point of view is the
fact that neariy one half of all such cases will be subclinical.

Many individuals become carriers of this disease without knowing that they have ever been
infected. The carrier rate is approximately 10 percent. It is estimated that, in the United States
alone, there are approximately 750,000 to 1,000,000 asymptomatic carriers of the virus. As
patients, these individuals pose as a substantial reservoir of hepatitis B infection in the health
care environment.

Sources of Infection - The hepatitis B virus has been isolated from various body fluids including
blood, semen, vaginal secretions, breast milk, saliva, and serous fluid. Within the heaith care
setting, however, hepatitis B is thought to be transmitted primarily by percutaneous or
permucosal exposure to contaminated blood. Such exposure usually consists of inoculation of
contaminated blood through such means as needle sticks or the splashing of blood or blood
tinged body fluids into the eyes or mouth.

Risk - There is a direct relationship between the likelihood of occupational hepatitis B infection
and the frequency of blood contact. Health care professionals such as surgeons, operating
room-staff, pathologists and emergency room personnel exhibit a very high incidence of
exposure to this virus. It is the frequency of blood contact which determines the level of risk.

EROTECTIVE MEASURES

Protective measures against hepatitis B infection include good handwashing practices and using
caution and proper technique in the handing of needles, sharps, supplies and instruments that
may be contaminated. Excellent protective treatment for or prevention of this disease is
afforded by both hepatitis B immune globulin (HBIG) and by hepatitis B vaccine. Either or
both of these should be given as soon as possible after any documented exposure to blood
(Johnson and Johnson, 1992).
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AIDS is not hereditary, but it can be congenital. In fact, vertical transmission which involves
passage of the virus from an infected woman to her unborn child, is the third major means of
transmission and accounts for the majority of cases of pediatric AIDS.

Risk - There is a common misconception that health care workers are at high risk for acquiring
HIV infection through occupational exposure. In truth, studies confirm the fact that this
supposed risk is far less than one percent. Of the thousands of heaith care workers in the
United States and other parts of the worid who have been exposed to HIV through patient
contact, very few have developed subsequent infection.

FROTECTIVE MEASURES

AIDS is a concern of immense proportion to the health care community. However, from an
occupational health point of view, there is little reason for undue concern regarding this virus.
Simple employment of good personal hygiene, common sense and the barrier techniques which
are discussed in this plan will serve well to prevent health care workers from contracting HIV
infection or any other serious illness in the workplace (Johnson and Johnson, 1992).
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HUMAN IMMUNODEFICIENCY VIRUS

Definition - Human Immunodeficiency Syndrome or AIDS is a severe vu'al disease only recent!y
introduced into the Untied States. AIDS severely affects the immune system and is

characterized by a multitude of opportunistic infections.

Tbe AIDS virus (HIV or human immunodeficiency virus) is typical of most viruses in that it
cannot survive for any appreciable amount of time outside of its human bost. Its presence in
the general environment is extremely unlikely and would be limited to body secretions, primarily
blood and semen. Being an unstable virus, HIV is very susceptible to a large number of
common household disinfectants, '

Symptoms - The outcome or manifestation of illness varies with individuals who are infected
with the virus.

Some infected persons have no disease symptoms and may not show outward signs of the
disease for many years.

Some infected persons suffer less severe symptoms than do those with diagnosed cases of AIDS.
These lesser symptoms may include loss of appetite, weight loss, fever, night sweats, skin rashes,
diarrhea, tiredness, lack of resistance to infection, and swollen lymph nodes.

AIDS is the result of the progressive destruction of a persons immune system, which is the
body’s defense against disease. This destruction allows diseases that the body can normally fight
to threaten the person’s health and life. A particularly dangerous type of pneumonia and
certain other infections often invade a body weakened by HIV. HIV can also attack the
nervous system and cause damage to the brain. This may take years to develop. The symptoms
may include memory loss, indifference, loss of coordination, partial paralysis, or mental disorder
(USHHS and NIOSH, 1989).

Incidence - Over the past decade, approximately 210,000 cases of AIDS have been reported in
the United States. In addition, there are an estimated one million individuals who have been
infected with the virus but have not yet developed the disease. It is important to remember that
these individuals are generally without symptoms yet they are carriers of the virus and thus
potentially infectious.

- Sources of Infection - The various modes by which HIV can be transmitted are well defined.
Male homosexual and bisexual practices along with intravenous (IV) drug abuse are certainly
two major means of transmission. ' ’

Although not as efficient a mode of spread, heterosexual transmission does occur, and is
increasing in incidence in several countries around the world. Comparatively fewer individuals
bave contracted AIDS as the result of receiving contaminated blood or blood products. In
addition, the advent of laboratory tests to detect infection with HIV has all but eliminated any
possibility of this mode of transmission.
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ROY F. WESTON INC. - BLOODBORNE PATHOGENS
EXPOSURE CONTROL PLAN - FIRST AID PROVIDERS

1.0 Scope and Application |
Bloodborne pathogens sre psthogenic microorganisms vhi:hgnayhepmnx in
human biood and can came disease in bumans. These pathogens include, but are not

)

Emited 0 bepatitis B virns (HBV) and human immunodeficiency virus (HIV).
GEAmm&mvhh”d-!!’l&lmw Expnme

Mmmdﬁaﬂmum waste sites. WESTON Sue
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Site Supervisors ndmcxd&nsrquhdbheafﬁﬁdhﬁmm
and CPR and may be at risk from Bloodbarme Pathogens if these services are

|

Atschment 2mmmmmmwmmyuw for
SHSC's.

4.0 Methods of Compliance

4.1

4.2

circomstances in which differentistion between body fluid types is
difficuit or impossible, all body fluids shall be considered potentially infectious

Woark Practices

Work practice controls reduce the likelihood of exposure by altering the
manner in which a task is performed.

While wearing gloves, svoid touching personal items, such as a comb.
Also avoid touching your face and eyes, etc.

Mouth suctioning of blood or other infectious materials is prohibited.
mmmmnmmuumc'm

do not recap, purposely bend, break by band, remove from disposable
mc.mm byhu!. As soon a possible afier



a hazsrd. Attachment 3 provides examples of recommendations for PFPE in the pre-
hospital sesting; the Lt is not intended o be all-incinsive. mzlegxmal
Safety Officer (RSO) will ensure that first aid kits (office and field kits) are supplied
with the PPE Hsted in Attachment 3 and are checked on a monthly basis and
restocked when used. Items identified in Attachment 3 should be purchased through
Equipment stores. The items identified by asterisk in Attachment 3 will become a
sandard part of every WESTON first aid kit

If the chance of being exposed to blood is high, the care giver should put on
protective attire before beginning CPR or First Aid. Protective barriers should be
used in accordance with the level of exposure encountered.

Sinor lacerstions er small amoumts of food do mot merit thie smwe extent of harrier used a5

for mussive arievial Seeing.  Slansgement of the patient wéio is mot Sleeding end utio hss wo

Under s based ou
i o firrsmapdin 9 7S X oofor r-rdepair oot

Wa? the or co-worigr. Whes this fias been made, m
x the event will be ixiticted and docomerted in to determine what changes in
or protectice equipment is weeded

General work clothes (e.g.,covenalls, pants shirts or blouses) not intended to fonction
as protection against 2 hazard are not considered to be PPE.

The following PPE may be required for the tasks described in Section 3.1.
All PPE should be inspected prior to use. Defective PPE will not be used.

All PPE willbe removed prior to leaving & contaminated area and secured properly
for decontamination or proper disposal.




6.0

material ie.,clothes, resuscitstion equipment or towels should be piaced
in a red or oxange plastic bag. Kpunb_k&hh;ﬁmﬂmy the victim to

PPE should be removed and contxined prior to lesving the work area.  Hands

be washed immediately after each conmct with a potentially contaminated
or articles. Use ordinary soaps. Use wateriess disinfectants solution when
sozp and water are not available on-site. Once off-site use 3 restroom sink for hand
washing,




. u ° e . .ﬁ . d bll ’c.ﬁ - -l n ., 0
Vaccination mﬁmmnu-m individml(s)cmmpthe
empioyee. The employee will immedistely be referred to WESTON's Occupational
Medical consultants for counselling and management.

10.2 Incident Reporting

When an employee gives First Aid or CPR, or is potentially exposed to bloodborne
pnhog.an.n!u'dmlqm must be compieted, mm must indicate

10.3 Post Exposure Management and Testing

Unhﬁzdmoamamﬁehﬁv&hﬂﬁuﬂmhpﬁﬁwfw
HBsAg, WESTON's Medical Consultant will provide direction on case management

HBV and HIV testing of the source individual should be done at the Regional Office
medical clinic or at the hospital where the victim was treated for injury. Local laws
may spply for testing source individmls in situations where consent cannot be
i the source refuses testing or can not be identified (e., an
unconscious patient). If the job location does not allow access to the Regiomal -
Office medical clinic then a new WESTON Occupational Medical Consultant willbe
consulted for guidance. The altenate clinic/hospital must offer pretest counseling,
post test counseling and referral for trestment.

E




11.0 Communication of Hazamds 1o Empioyees

11.1 'rmnm;s:hednh

mmso’lwmmmmwhommuhdmpmﬁchmw

NMmmnmwmwdﬁcmdmdmmplm

amsignment and &t the annmal refresher traming. Safety Offices will also be
ﬁmmgmdMMWm

112 Teining Contenss

A sign-up sheet as shown in Tebie 5 will conmin the following information:

sttendsnts names, signamres, job classificxtions, insonctors name and dumation of the

clazs.

Training will in the followine inf .

0 Where an accessible copy of the regulstory text and the WESTON's Exposure
Control Pisn cxn be found.

° An exphnation of WESTON's exposure control plan and the means by which
empioyees can obiin a copy of the written plan.

) A geoeral explamation of the epidemiology and symptoms of bloodbome
diseases,
° An explanation of the sppropriste methods for recognizing tasks and other

ities that may im o and . . .
) iad “'d'cm- e to blood ﬁﬂ. potentially infectious

° An explanation of the basis for aclection of PPE.

° An explamation of the procedure to follow if an exposure incident occurs,
mcluding the method of reporting the incident and the medical follow-up that
will be made available,
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PLOYEE FACT SHEET

B
L.
-

HEPATITIS - Hepat1t1s ijs a liver disease, initially resu1t1ng in poss1b1e
inflammation of the liver, and frequently leading to more serious cond1t10ns
including cirrhosis and liver cancer. In the United States there are
approximately 300,000 new cases of Hepatitis B Virus (HBV) the most
prevalent form of Hepatitis, every year. While there 1is no cure for
Hepatitis B, a vaccine does exist that can prevent infection. @pk
e, N .-«

HBV is most often transmitted through breaks in the skin or mucous membranes

This usually occurs through needlesticks, human bites, or having. 1nfectxpus

material (such as blood or other body fluids) get into ex1st1ng cuts or'

-C‘.,-\ -
abrasions. ,;¢h K?}ﬁ

The symptoms of HBV infection are very much like a mild "flu". In1t1a11y,
there is a sense of fatigue, possible stomach pain, loss of appetute. ‘and
even nausea. As the disease continues to develop, jaundice (a,distinct
yellowing of the skin) and a darkened urine will often occur. *However
people who are infected with HBV will often show no symptoms for sgme t1me.

After exposure it can take 2-6 months for Hepatitis B to develop 1§Whrs is
extremely important, since vaccinations begun immediately after ,
the virus can often prevent infection. Vi

HUMAN IMMUNODEFICIENCY VIRUS - Human Immunodef1c1ency Virus (HIV) 1s the

"newest” of the major bloodborne diseases. HIV is spreading rapidly, and it
is :estimated that by -the end of 1992 over two million people 1n:the U. S.

will be infected. e

Symptoms of HIV infection can vary, but often include:

-0 Weakness. - . 0 Headaches.
- o Fever. ‘ o Diarrhea. : it
o Sore Throat. 0 Other 'flu-hke symptoms. h
o Nausea. T 4 i i
However, many people W1th the HIV virus can show no apparent s,q
years after the1r 1nfection BRI ”“- ‘
e et e R i

In most. cases, contracting the HIV virus ultimate1y leads to the.de’e lopmen
of ‘Acquired Immunodeficiency Syndrome (AIDS). This results in the*EFeakdown
of the:immune system, so the .body does not have .the ability to.fjght off
other diseases. Currently no vacc1nat1on extsts to preyent 1nfect~on~o HIV :
and there is no known cure. : - ok

T . - . . 2 pate
- - . . . .-
RN . - . PN T o
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Location Specific Hazard ComiffffJications Program/Checklist ®

In order to ensure an understanding of and compliance with the Hazard Communication Standard, WESTON will utilize this checklist/document
(or similiar documeat) in conjunction with the WESTON Written Hazard Communications Program as a means of meeting sitc or location
specific requirements.

While responsibility for activities within this document reference the WESTON Safety Officer, it is the responsibiltiy of all personnel to effect
compliance. Responsiblities under various conditions can be found within the WESTON Written Hazard Communication Program.

To ensure that information about the dangers of all hazardous chemicals used by WESTON are known by all affected employees, the following
hazardous information program has been established. All affected personnel will participate in the hazard communication program. This written
program as well as WESTON’s Corporate Hazard Communication Program will be available for review by any employee, employee
representative, representative of OSHA, NIOSH or any affected employer/employec on a multi-employer site.

Site or other location name/address:
Delta Shipyard/202 Industrial Blvd. Hou: igi

Site/Project/Location Manager: Eric Tate
___ Site/Location Safety Officer: Eric Tate
List of chemicals complied, format: HASP:__ X __ Other:

Location of MSDS Files:
In HASP

Training Conducted by (name and date):

Indicate format of training documentation: Field Log: Other:

Client briefing conducted regarding hazard communication:

If multi-employer site, indicate name of affected companies:

Other employer(s) notified of chemicals, labelling and MSDS information:

WESTON notified of other employer’s or clients hazard communication program as necessary.

List of Hazardous Chemicals

A list of known hazardous chemicals used by WESTON personnel must be prepared and attached to this document or in a centrally identified
location with the MSDS’s. Further information on each chemical may be obtained by reviewing the appropriate MSDS’s. The list will be
arranged to enable cross reference with the MSDS file and the label on the container. The SO or location manager is responsible for ensuring
the chemical listing remains up-to-date.

Container Labeling

The WESTON Safety Officer (SO) will verify that all containers received from the chemical manufacturer, importer or distributor for use on
site will be clearly labeled.

The SO is responsible for assuring labels are placed where required and for comparing MSDS’s and other information with label information
to ensure correctness.

Material Safety Data Sheets (MSDS)

The SO is responsible for establishing and monitoring WESTON's MSDS program for the location. The SO will make sure procedures are
developed to obtain the necessary MSDS’s and will review incoming MSDS’s for new or significant health and safety information. He/she will
see that any new information is passed on to the affected employees. If an MSDS is not received at the time of initial shipment, the SO will
call the manufacturer and have a MSDS delivered for that product in accordance with the requirements of WESTON’s Written Hazard
Communication Program.

A log for, and copies of, MSDS’s for all hazardous chemicals in use will be kept in the MSDS folder at a location known to all site workers.
MSDS’s will be readily available to all employees during each work shift. If an MSDS is not available, immediately contact the WESTON SO
or designated alternate. When revised MSDS’s are received the SO will immediately replace the old MSDS’s.
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Employee Training and Inform.\ .

The SO is responsible for the WESTON site-specific personnel training program. The SO will ensure that all program elements specified below
are supplied to all affected employees.

At the time of initial assignment for employees to the work site or whenever a new hazard is introduced into the work area employees will attend
a health and safety meeting or briefing that includes the information indicated below,

® Hazardous chemicals present at the worksite

® Physical and health risks of the hazardous chemicals

©® The signs and symptoms of overexposure

® Procedures to follow if employees are overexposed to hazardous chemicals

® Location of the MSDS file and written hazard communication program

® How 10 determine the presence or release of hazardous chemicals in the employees work arca
® How 10 read labels and review MSDS’s to obtain hazard information

® Steps WESTON has taken to reduce or prevent exposure to hazardous chemicals

® How to reduce or prevent exposure to hazardous chemicals through use of controls procedures, work practices and personal protective
equipment -

® Hazardous, non-routine tasks to be performed (if any)

® Chemicals within unlabled piping Gf any)

Hazardous Non-Routine Tasks

When employees are required to perform hazardous non-routine tasks the affected employee(s) will be given information by the SO about the
hazardous chemicals he or she may utilize during such activity. This information will include specific chemical hazards, protective and safety

measures the employee can use and steps WESTON is using to reduce the hazards. These steps include, but are not limited to, ventilation,
respirators, presence of another employee and emergency procedures.

Chemicals in Unlabeled Pipes
Work activities may be performed by employees in arcas where chemicals are transferred through unlabeled pipes. Prior to starting work in

these areas, the employee shall contact the SO at which time information as t0; the chemical(s) in the pipes, potential hazards of the chemicals
or the process involved, and safety precautions which should be taken will be determined and presented.

Multi-Employer Worksites

It is the responsibility of the SO to provide other employers with information about hazardous chemicals imported by WESTON to which their
employees may be exposed, along with suggested safety precautions. It is also the responsibility of SO and the site manager to obtain information
about hazardous chemicals used by other employers to which WESTON employees may be exposed. WESTON’s chemical listing will be made
available to other employers as requested. MSDS’s will be available for viewing as necessary.

The location, format and/or procedures for accessing MSDS information must be relayed to affected employees.
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APPENDIX C

SAMPLING PROCEDURES
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1.0 SAMPLING EQUIPMENT DECOI__‘{_TAMINATION: SOP #2006

11 SCOPE AND APPLICATION

cos-contaminstion ia sampled media and in
samples is importast for preventing the istroduction
of error into sampling results and for protecting the
health and safety of site personnel.

mmammmm
accumulated on sampling equipmest ecasures
protection of personnel from permeating substances,
reduces or chiminstes transfer of contaminants to
clean areas, prevents the mixing of incompatible
snbsuncs.ndmthehhlﬁoodolmple
cross-contamination.

12 METHOD SUMMARY

Contmmumbephynaﬁywﬁm
eqmpnmudmedbynaﬂmnmm

requires  physical  decontamination,  including
abrasive and non-sbrasive methods. These isclude

the use of brushes, air and wet blasting, and high-
pmsmumdmn;foﬂmbynush/msc

mnmweckamidm Use
of a solvest rinse is required when organic
contamination is present.

13 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

This section is sot applicabie 1o this SOP.
14 INTERFERENCES AND
POTENTIAL PROBLEMS
®* The wse of digtilled/deionized water

commonly swilable from commercial
vendors may be acceptable for

decontamination of sampling equipment

15

Themewkphnnmaddmdnpoul
of the speat decontamination solutions.

Several procedures can be established to
potential for contamination. For example:

- Stress work practices that
minimize contact with hazardous
substances.

- Use remote sampling, handling,
when appropriate. -

. Cower monitoring and sampling
equipment with protective material
to mnimize coma_minuion.

Use disposable outer garments
and disposable sampling

cquipment when appropriaic.

EQUIPMENT/APPARATUS

appropriate personal protective clothing
non-phosphate detergent

seiected sohvents

long-handled brushes

drop cloths/plastic sheeting

trash container

paper towels

galvanized tubs or buckets

tap water




distilled /deionized water
metal/plastic containers for storage and
disposal of contaminated wash solutions

¢ pressurized sprayers for tap and
ieionized/distilled

1.6 REAGENTS

There are 00 reageats used in this procedure aside
from the actual decoatamination soiutions and
solvents. In general, the following soivents are
utilized for decontamination purposes:

10% aitric acid

acetone (pesticide grade)®
hexane (pesticide grade)®
methanol

™ Only if sample is to be analyzed for trace metals.
@ Only if sample is to be analyzed for organics.

1.7 PROCEDURES

As part of the health and safety plan, develop and
set up a decontamination plan before any personnel
or equipment enter the areas of potential exposure.
The cquipment decontamination plan should

include:

® the number, location, and layout of
‘decontamination stations

* which decontamination apparatus is needed
* the appropriate decontamination methods

* methods for disposal of contaminated
clothing, apparatus, and solutions

173 Decontamination Methods

All personnel, sampies, and equipment leaving the
contaminated area of a site must be
decontaminated. Various decontamination methods
will cither physically remove contaminants,
inactivate  contaminants by disinlection or
sterilization, or do both,

hmmmmmmk@@d
by pbysical means. The physical decoatamination

Abrasive Cleaning Methods

Abrasive cleaning nuhodswutbyrnbhh(.!nd
wearing sway the top layer of the surface containing
the costaminast. The foliowing abrasive methods
are awailable:

e Mechanical: Mechanical cleaning methods

Non-Abrasive Cleaning Methods

Non-abrasive cicaning methods work by forcing the
contaminant ofl of a surface with pressure. In
general, less of the equipment surface is .mnoved
using non-abrasive methods. The following non-
abrasive mcthods are available:




b

e High-Pressure Water: This method
consists of a high-pressure pump, an
operator-contralled directional nozzie, and
a high pressure bose. Operating pressure
mﬂbwﬁmwwmm
(atm) which relates to flow rates of 20 to

140 hters per minute.

* Ulra-High-Pressure Water: This system
produces a pressurized water jet (from
1000 to 4000 atm). The ukra-high-
pressure  spray removes tightlpadhered
suriace film. The water wvelocity ranges
from S00 m/sec (1,000 atm) to 900 m/sec
(4,000 atm). Additives can eshance the
nahod.mnahodslunpphabkﬁl

hand-held sampling equipmest.
Disinfection/Rinse Methods

* Disinfection: Disinfectants are a practical
means of inactivating infectious agents.

e Sterilization: Standard  sterilization

ne:hodsmvoheheum‘thecqmpnm
Sterilization is impractical for large

cquipment.

®* Rinsing Rinsing removes contaminants
through dilution, physical attraction, and
solubilizat;

1.7.2 Field Sampling Equipment
Cleaning Procedures

Sohcntnmesmnotwdyteqmdm

orgnnnmnoummmolmudm:y
be climinated from the sequence specified below.

Sxmdaﬂynaadnmesnotwqmdxfuﬂm
does not include inorganics,

1L Where applicable, follow physical removal
procedures specified in section 171

2 Wash cquipment with a noo-phosphate
detergent solution.

3. Rinse with tap water.
4. Rinse with distilied /deionized water.

5. Rinse with 10% nitric acd if the sample will be
anaiyzed for trace organies.

—%—

6~ Rinse with distilled/deionized wates.

7. Useasohcalmse(pum:dcv’!de)'fm
sampic will be analyzed for organics.

8 Air dry the cquipment compictely.
9. Rinse again with distilled/deionized wazer.

"Selection of the sohemt for ue i the

decontamination process is based om the
mmu&em Use of a sohen
required whes organic coatamination i preseal
:n-nz. Typical sohents used for remowl- of
organic contaminants include acetome, hexane, or
waler, As acid rinse sicp i required if metals are
preseat on-site. If a particular contaminant .hm'
is oot presest &t the site, the
decontamination procedure listed abowe may be
modified for site specificity. Tbe decontamination
solvent used should sot be amoag the contaminants
of concern st the site.

Tabkllinnohutrimuwhich.nlyheleqw
sohveat rinse, the equipment should be air dried and
rinsed with distilled /deionized water.

Sampling equipment that requires the use of plastic
mbi::a‘ahonld be disassembled and the tubing
of sampling and between sampling locations.

1.8 CALCULATIONS
This section is pot applicable to this SOP.

1.9 QUALITY ASSURANCE/
QUALITY CONTROL

One type of quality control sample specilic to the
field decontamination process is the rinsate blank.
The rinsate blank provides inlormation oo the
effectivencss of the decontamination process
cmployed in the ficld When used in conjunction
withﬁeldbhnhmduipbhnk&aﬁmeblnk.cu
detet contamination during sample bandling,
storage and sample transportatioa to the laboratory.




Table 1: Recommencded Soivent Rinse for Soluble Contaminants

SOLVENT SOLUBLE CONTAMINANTS
Water ¢ Low-chain hydrocarbons
¢ Inorgani- compounds
o Sals
* Some organic acids and other polar compounds
Dilute Acds *  Basic (caustic) compounds
* Amines
¢ Hydrazines
Dilute Bases ~ lor example, detergent e Metals
and soap ®  Acidic compounds
¢  Phenol
®  Thiols
B * Some nitro and sulfonic compounds
Organic Solvents'” - for example, ® Nonpolar compounds (e.g., some organic compounds)
alcohols, ethers, ketones, aromatics,
stiraight-chain alkanes (e.g., hexane), and
common petroleum producs (e.g., fuel,
ail, kerosene)

. WARNING: Some organic solvents can pcrmeate and/or degrade protective clothing.

A rinsate blank consists of a sample of anaivic-free
(ic, deionized) water which is passed over and
through a field decontaminated sampling device and
placcd in a cican sample container.

Rinsaic blanks should be run for all parameters of
interest 3t a rate of 1 per 20 for each parameter,
cwen if samplcs arc not shipped that day. Rinsate
blanks arc not required if dedicated sampling
cquipment is uscd.

110 DATA VALIDATION

This scction is not applicable to this SOP.

111 HEALTH AND SAFETY

When working with potentially hazardous matcrials,
bollow US. EPA, OSHA and specific hcalth and
salcty procedurcs.

Dceontamination can posc hazards under certain
circumstances even though performed to protcct

health and safcty. Hazardous substances mav be
incompatible with decontamination methods. For
example, the decontamination solution or sohent
may react with contaminants (o pmdnce hgat,
cxplosion, or toxic products. Decontamination
mcthods may be incompatible with clothing or
cquipment: some solvcnts can permeate o¢ degr.ade
protective clothing. Also, deccontamination solutions
and soivents may pose a dircct heaith hazard to
workers through inhalation or skin comtact, or if
thev combust.

The decontamination solutions and solvents must be
determined to be compatible belore use.  Any
method that permeates. degrades, or damagces
personal protectine cquipment should ot be used.
If dccontamination mcthods pose a direct health
hazard, mcasurcs shouid be taken to protect
personncl or the methods should be modificd to
climinatc the hazard.



2.0 SOIL SAMPLING. SOP #2012

2.1 SCOPE AND APPLICATION

The purpose of this Standard Operating Procedure
(SOP) is 1o describe the procedures for collecting
represeatative soil samples. Analysis of soil samples
may determine whether concestrations of specific
soil pollutants exceed established action levels, or if
the concestrations of soil pollutants preseat a risk
to public heakh, welfare, or the environmeat.

22 METHOD SUMMARY

Soil sampies may be collected using a vanety of
methods and equipment. The methods and
equipment used are depeadeat oo the depeh of the
desired sample, the type of sampie required
(disturbed versus undisturbed), and the type of soil.
Near-surface soils may be casily sampled using a
spade, trowel, and scoop. Sampling at greater
depths may be performed using a hand auger, a
trier, a split-spoon, or, if required, a backhoe.

2.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

Chemical preservation of solids is not genmerally
recommended. Refrigeration to 4°C, supplemented
by a minimal bolding time, is usuallv the b-st
approach.

2.4 INTERFERENCES AND
POTENTIAL PROBLEMS

There are two primary interferences or potential
problems associated with soil sampling. These
include cross-contamination of samples and
improper sampie collection. Cross-contamination
problems cas be eliminated or minimized through
the use of dedicated sampling equipment. If this is
not possible or practical, thea decontamination of
sampling equipmeat is accessary. Improper sample
coliection can iovoive using contaminated
equipment, disturbance of the matrix resulting in
compaction of the sampiec, or inadequate
bomogenization of the samples where required.

W

resulting in variable, aoo-representative results.

2.5 EQUIPMENT/APPARATUS

e/t s

maps

safety equipment, as specified in the bealth
and safety plan

compass

tape measure

survey stakes or flags

camera aad film

stainless steel, plastic, or other appropriate
homogenization bucket or bowi

1-quart mason jars w/Tcflon Liners
Ziploc plastic bags

logbook

labels

chain of custody forms and seals
field data sheets

goolu(s)

ice

decontamination supplies/cquipment
canvas or plastic sheet

spade or shovel

spatula

scoop
plastic or stainless steel spoons
trowel
continuous flight (screw) auger
bucket auger
post hole auger
extension rods
T-bandle
sampling trier
thin-wall tube sampier
Vehimeyer soil sampler outfit
- tubes
- points
- dnve head
. - drop hammer
- puller jack and grip
® backhoe

2.6 REAGENTS

Reagents are not used for the preservation of soil
samples. Decontamination solutions are specificd in




ERT SOP #2006, Sampling Equipment
Decontamination.

2.7 PROCEDURES
2.7.1 Preparation

L Determine the extent of the sampling effort, the
sampling methods to be employed, and which

2 Obtaia socessary sampling and monitoring
cquipment.

3. Decontaminate or preciean equipment, and
casure that it is in working order.

4. Prepare schedules, and coordinate with staff,
client, and regulatory agencies, if appropriate.

5. Perform a geaeral site survey prior to site eatry
in accordance with the site-specific bealth and
safety plan.

6. Use stakes, buoys, or flagging to identify and
mark all sampling locations. Coasider specific
site factors, including extent and nature of
contaminant, whea selecting sample location. If
required, the proposed locations may be
adjusted based os site access, property
boundaries, and surface obstructions. All
staked locations will be utility-cieared by the
property owner prior to soil sampling.

2.7.2 Sample Collecidon

Surface Soil Samples

Coliect sampies from ncar-surface soil with tools
such as spades, shovels, and scoops. Surface
material can be removed (0 the required depth with
this equipment, then a stainless steel or plastic
scoop can be used to collect the sample.

This method can be used in most soil types but is
limited to sampling near surface areas. Accurate,
rcpreseatative sampies can be collected with this
procedure depending oo the carc and precision
demonstrated by the sampling team member. The
use of a flat, pointed mason trowel to cut a block of
the desired soil can be belpful when undisturbed
profiles are required. A stainless steel scoop, lab
spoog, or plastic spooa will suflice in most other

Avoid the use of devices plated with
chrome or other materials. Plating is particularly
common with garden impicmeats such as potting
trowels.

Follow thesec procedures to colieat surface soil
sampies.

1. Carefully remove the top layer of sail or debris
to the desired sample depth with a pre-cleased
spade.

2. Using a pre-cicaned, stainless steel scoop,
plastic spocs, or trowel, remove aad discard a
thin layer of soil from the area which came in

contact with the spade.

3. If volatile organic analysis is to be performed,
transier a portios of the sample directly into an
appropriate, labeled sample coutaimer(s) with a
stainless sieel lab spoon, plastic lab spooa, or
equivaleat and secure the cap(s) tightly. Place
themaiadudtheunpkmam
steel, plastic, or other appropriste

bomogeaization .
to obtain a homogesous sample represeatative
of the entire sampling interval. Thes, either
plwelhennplemtouamhbded
container(s) and secure the cap(s) tightly; or, if
mpauempbmmbeMplm.
sample from another sampling intsrval into the
honmmnd-hw
Whea compositing is complete, place the
sample into appropriate, labeled container(s)
and secure the cap(s) tightly.

Sampling at Depth with Augers and Thin-
Wall Tube Samplers

This system consists of an auger, a series of
extensions, a8 “T° handic, and a thin-wall :u‘:
sampler (Appendix A, Figure 1). The suger is

wb&e’uaboleloadwednmphndm! and is
then withdrawn. The samplec may be collected
directly from the auger. If a core sample is to be
collected, the auger tip is then replaced with a thin-
wall tube sampler. The system is thea lowered
down the borehole, and driven into the soil at the
completion depth. The system is withdrawn and the
core collected from the thin-wall tube sampler.

Several types of augers are available. These
include: bucket, continuous flight (screw), and
posthole sugers. Bucket augers are better for direct




mpknmyﬁc&:yp:mﬁdeahrgevdume
of sample in a short time. Whea coatinuous flight
augers arc used, the sample can be colleated
directly the flights, which are usually at S-feet

compiete

have imited wtility for sample collection as they are
designed to cut through Sbrous, sooted, swampy
soil

Follow these procedures for collecting soil samples
with the auges and a this-wall tube sampler.

1. Atiach the auger bit 1o a drill rod extension,
and ¢:1ach the T~ handie to the drill rod.

2. Clear the ares 10 be sampled of any surface
debris (e.g. twigs, rocks, liner). It may be
advisable 10 remove the first 3 to 6 inches of
surface soil for an area approximately 6 inches
in radius around the drilling location.

3. Begin augering periodically removing and
depositing accumulated soils onto 8 plastic
sheet spread mear the bole. This prevesu
accidental brushing of Joose material back down
the borebole when removing the auger or
adding drill rods. It also facilitates refilling the
bole, and avoids possible contamination of the
surrounding area.

4. After reaching the desired depth, slowly and
arefully remove the auger from boring. When
sampling directly from the auger, collect sampic
after the suger is removed from boring and
proceed to Step 10.

S. Remove auger tip from drill rods and replace
with a pre-cicaned thin-wall tube sampier.
Instail proper cutting tip.

6. Carcfully lower the tube sampier down the
borebole. Gradually force the tube sampler
into the soil. Care should be takea to avoid
scraping the borehole sides. Avoid hammening
the drill rods to faclitate coring as the
vibrations may causc the boring walls to
collapse.

7. Remove the tube sampler, and unscrew the drill
rods.

8. Remove the cutting tip and the core from the
device.

9. Discard the top of the core (approximately 1

" inch), as this represcats material collected
before pesctration of the layer of comcern.
labeled ssmpic container(s). Sampie
" tion is BOC ired

10. If volatile organic analysis is 10 be performed,
transfer a portion of the sampie directly into an
mwmﬂemﬁlm)ﬁh
stainless steel lab spoon, plastic lab spooa, or
equinle-ndmthenp(l)wy.ﬂac
the remainder of the sampie imto 8 staimless
steel, plastic, or other sppropriate
Wm.nd-ilww
toobuinam:anphw_nﬁve
of the entire sampling interval. Thea, either
mmmmnmw
cootsiner(s) and sccure the cap(s) tightly; or, if
Wanpbmwbeeonead.phua
Whea compositing is complete, place the
samplc into the appropriste, labeled
container(s) and secure the cap(s) tightly.

11. If another sample is to be collected im the same
bole, but at a greater depth, reattach the auger
bit to the drill and assembly, and follow steps
3 through 11, making sure (o decontaminate
theaup:ndtubemplumunplu.

12 Abandos the bole according to applicable state

i Generally, shallow holes can

simply be backfilled with the removed soil
material.

Sampling at Depth with & Trier

‘l'hesyneneonsimofauie:.udl'l'hndle.
T'neaugerisdﬁvenintothesoﬂlobempbd‘ud
used to extract a core sample from the appropriate
depth. :

Follow these procedures to collect soil samples with

a sampling trier.

1. lasert the trier (Appendix A, Figure 2) into the
material to be sampied at a 0° to 45 angle
from borizontal. This orientation minimizes
the spillage of sampie.

2. Rotate the tricr once or twice 1o cut a core of
matesial.
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2.0 SURFACE WATER SAMPLING: SOP #2013

2.1 SCOPE AND APPLICATION

This Standard Operating Procedure (SOP) is
applicabie to the collection of representative liquid
samples, both aquoous asd nomaguecus from
streams, rivers, lakes, ponds, lagoons, and surface
impoundmests. It includes samples collected from
depth, as well as samples collected from the surface.

22 METHOD SUMMARY

Sampling situations vary widely and therefore mo
universal sampling procedure can be recommended.

the following samplers or techniques:
Kemmerer bottle

¢ bacon bomb sampler

dip sampler
direct method

majority of surface waters and impoundm
encountered.

2.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

Once samples have been collected, follow these
proccdures:

1. Transfer the sample(s) into suitable labeled
sampie containers.

2 Preserve the sample if appropriate, or use pre-
preserved sample bottles.

3. Cap the container, put it in a Ziploc plastic bag
and place it on ice in a cooler.

4. Record all pertinent data in the site logbook
and on a field data sheet. .

5. Complete the chain of custody form.

6 Anach custody seals to the cooler prior to
shipment.

7. Decontaminate all sampling equipment prior to
the collection of additional samples.

2.4 INTERFERENCES AND
POTENTIAL PROBLEMS

There are two primary interferences or potential
problems with surface water sampling. These
indude coss-contamination of samples and
improper sample collection.

e Cross-contamination problems can be
ckminated or minimized through the use of
dedicated sampling cquipmesnt, If this is
mot possible or practical, thea
decootamination of sampling equipment is
pecessary. Refer to ERT SOP #2006,
Sampling Equipment Decontamination.

e Improper sample collection ean involve
using contaminated equipment, disturbance
of the stream or impoundmest substrate,
and sampling in an obviously disturbed
ares

Follcmngpropadeeom:mmmwmdwud»
minimizing disturbance of the sample site will
climinate these problems.

2.5 EQUIPMENT/APPARATUS

Equipment needed lfor collection of surface water
sampies includes:

Kemmerer bottles

bacon bomb sampler

dip sampler

ine and messengers
sample bottle preservatives
7-'!910': bags

cndet(s)
chain of custody forms, ficld data sheets




i

1. Using a properly decontaminated Kemmerer
bottle, set the sampling device so that the
sampling end picces are pulled away from the
sampling tube, allowing the substance to be
sampled to pass through this tube.

2 Lower the pro-set sampling device to the
padanuddqnh. Avoid bottom

3. When the Kemmerer bottle is at the required
depth, send down the messenger, closing the
sampling device.

4. Retricve the sampler and discharge the first 10
to 20 mL to clear any potential coatamination
on the valve. Transfer the sampie to the

appropriate sample container,
Bacon Bomb Sampler

A bacon bomb sampler (Figure 2, Appendix A) may
be used in similar situations to those outlined for
the Kemmerer bottle. Sampling procedures are as
follows:

1. Lower the bacoa bomb sampier carefully to the
to remain slack at all times. When the desired
depth is reached, pull the trigger line until taut.

2 Release the trigger Line and retrieve the
sampler.

3. Transier the sample to the appropriate sampie
container by pulling the trigges.

Dip Sampler

A dip sampler (Figure 3, Appeadix A) is useful for
situations where a sample is to be recovered from
an outfall pipe or along a lagoon bank where direct
access is imited. The long handle on such a deviee
allows access from a discrete location. Sampling
procedures are as follows:

1 Assemble the device in accordance with the
manufacturer's instructions.

2 Extend the device to the sample location and
collect the sample.

3. Retricve the sampler and transfer the sampie to

Dirsct Method

For streams, rivers, lakes, and other surface waters,
the direct method may be utilized to collect water
sampies from the surface. This method is not to be
uscd for sampling lagoons or other impoundments

where contact with contaminants are a concern.

Using adequate protective clothing, sccess the

- mph‘mﬁmbyminem For shallow

stream statior . collect the sample under the water
surface pointing the samplc contaimer wpstream.
The container must be ppstream of the eollector.
Avud&nuhqtheuhame. For lakes and other

collect the sample under the water
surface avoiding surface debris and the boat wake,

When using the direct method, do act wse pro-
pwmpbhonbuthem-ahod
may diute the concentration of preservative
necessary for proper sampie preservatios.

28 CALCULATIONS
This section is not applicable to this SOP.

29 QUALITY ASSURANCE/
QUALITY CONTROL

‘l‘hmmnospeuﬁcqumymm
which apply to the unplunm of these
procedures. However, the followiag general
QA/QC procedures apply:

o Al data must be documented on ficld data
sheets or within site Jogbooks.

o All instrumentation must be operated in
sccordance with operating imstructions as
supplied by the manufscturer, unless
otherwise specified in the work plan.
Equipment checkout and calibration
activities must occur prior to
sampling/operation and they must be
documented.

2.10 DATA VALIDATION

This section is not applicable to this SOP.
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3.0 SEDIMENT SAMPLING: SOP #2016

3.1 SCOPE AND APPLICATION

impoundments or flowing, as in rivers and streams.

32 METHOD SUMMARY

Sediment samples may be recovered using a variety
of methods and equipmeat, depending on the depth
of the aqueous layer, the portios of the sediment
profile required (surface versus subsurface), the
type of sample required (disturbed versus
undisturbed) and the sediment type.

Sediment is collected from beneath an aqueous
layer either directly, using a hand-beld device such
as a shovel, trowel, or auger, or indirectly using a
remotely activated device such as an Elman or
Ponar dredge. Following collection, the sediment is
placed into a coatainer constructed of imert
material, bomogeaized, and transferred to the
appropriate sampie containers. The bomogenization
procedure should Bot be used if sampie analysis
includes volatii: organics,

3.3

SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

Chemical preservation of solids is generally
not recommended. Coohu-mnylhe
best approach, suppicmented by the
appropriate holding time.

Wide-mouth glass containers with Teflon-
Lined caps are utifized for sediment
samples. The sample volume is a function
of the analytical requiremeats and will be
specified in the work plan,

Transfer sediment from the mpg~
collection device 10 an appropriate sample
container using a stainicss stoel or plastic
lab spoon or cquivaleat. If composite
samples are collected, place the scdiment
sample in 8 stainless neal.phnc' or other
appropriaste composition (eg: Teflon)
bucket, and mix thoroughly 10 obtain a
homogracous samplc represcatative of the

All sampling devices should be
decontaminated, thes wrapped in
aluminum foil. The sampler should remain
in this wrapping until it is nceded. Each
sampier should be used for

smpler.lnthiscne.mphtlhouldbe
cleaped in the field using the
decontamination procedure described in
ERT SOP# 2006, Sampling Equipment
Decontaminstion.




- 1ools such as spades, shovels, and scoops. Surface
material can be removed to the required depth;
then a stainless steel or plastic scoop should be used
to collect the sampie.

This method can be used to collect consolidated
sediments but is limited somewhat by the depth of
the aqueous layer, Accurate, sepreseatative sampics
cua be collected with this procedure depending on
the care and precision demonstrated by the sample

team member. A stainless steel or plastic scoop or

lab spoos will suffice in most apphications. Care
should be exercised to avoid the use of devices
plated with chrome or other materials.  Plating is
particularly commou with garden trowels.

Follow these procedures to collect sediment samples
with a scoop or trowek

1. Using a precicaned stainless steel scoop or
trowel, remove the desired thiciness of
sediment from the sampling area.

2. Transfer the sampie into an appropriate sample
or bomogenization containes.

Sampling Surface Sediments with a Thin-
Wall Tube Auger From Beneath a Shallow
Aqueous Layer

This system comsists of an auger, a series of
extension rods, and a “T" handle (sce Figure 4,
Appeadix A). The auger is driven into the sediment
and used to extract a core. A sampie of the core is
taken from the appropriate depth.

Use the following procedure to collect sediment
sampies with a thin-walled auger:

1 Insert the auger into the material to be sampled
at a 0° to 45° angle from vertical This
oricatation minimizes spillage of the sample
from the sampler. Extraction of sampies may
require tilting of the sampler.

2 Rotate the auger once or twice to cut a core of
matenal.

3. Slowly withdraw the auger, making sure that the
slot is facing upward.

4. An acctate core may be inserted into the auger
prior to sampling, if characeristics of the
sedimeats or body of water warrant. By using

1

this technique, an intact core can be extracted

S. Transfer the sample into an appropriate sample
or bomogenization container.

Sampling Deep Sediments with
Augers and Thin-Wall Tube Samplers
From Beneath a Shallow Aqueous Layer

Follow these procedures to colleet sediment samples
with a hand auger:

L Amchtheangerbi!toa&ill.enmioatod.
then attach the “T" handle to the drill extension
rod

2. Clear the area to bc sampled of any surface
debris.

3. Begin augering periodically removing any
accumulated sediment from the auger bucket.

4. After reaching the desired depth, siowly and
carefully remove the auger from boring.
(thaanpﬁngdirealyfmnthemgu.eollea
sample after the auger is removed from boring
and proceed to Step 10.)

S. Remove auger tip from drill rods and replace
with a precleaned thin-wall tube sampler.
Install proper cutting tip.

6. Carefully lower tube sampler down borebole.
Gradually force tube sampler into sediment.




subsurface sediments. It consists of a coring device,
handle, and acetate core utilized in the following
procedure:

7. I the drive har:mer is selected, insert the
tapered handle (drive bead) of the drive
bammer through the drive head.

8. With left hand bolding the tube, drive the
sampler into the material to the desired depth.
Do not drive the tube further than the tip of
the hammer's guide.

9. Record the length of the tube that penetrated
the sampie material, and the pumber of blows
required to obtain this depth.

10. Remove the drive hammer and fit the keyhole-
like opening on the flat side of the hammer
onto the drive head In this position, the
hzmmcrmnahndlcfwthenmpla.

11. Rotate the sampler at least two revolutions to
shear off the sample at the bottom.

12. Lower the sampler bandle (hammer) until it
just cicars the two ear-like protrusions on the
drive bead, and rotate about 90°.

13. Withdraw the sampier by pulling the bandle

(bammer) upwards and dislodging the hammer
from the sampier.

14. Unscrew the coring point and remove the
‘eggsbell” cheek vaive,

15. Skide the acetate core out of the sampler tube.
The acetate core may be capped at both ends.
The sample may be used in this fashion, or the
contents transferred 1o a staimless sicel or
plastic bocket and mixed thoroughly to obtain
a bomogeneous sample representative of the
eatire sampling interval

16. Samples for volatile organic analysis must be
collected directly from the bucket before mixing
the sample to minimize volatifization of
contaminants. :

3.8 CALCULATIONS
This section is not applicable to this SOP.

3.9 QUALITY ASSURANCE/
QUALITY CONTROL

There are po specific quality assurance activities
which apply to the implementation of these
procedures. However, the following QA/QC
procedures apply:

1 Al data must be documented on field data
sheets or within site logbooks. -

2 Al instrumentstion must be operated in
accordance with opcrating instructions as
supplied by the manufacturer, unless otherwise
specified in the work plan.  Equipment
checkout and calibration activities must occur
prior 10 sampling/operation, and they must be

documeanted.

3.10 DATA VALIDATION
This section is not applicable to this SOP.




Figure 4: Sampling Auger
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20 GROUNDWATER WELL SAMPLING: SOP #2007

21 SCOPE AND APPLICATION

The objective of this Standard Operating Procedure
(SOP) s to provide general reference information
on sampling of groundwater wells. This guideline is
primarily concerned with the collection of water
samples from the saturated zone of the subsurface.
Every effort must be made to ensure that the
sample is representative of the particular zone of
water being sampled. These procedures are
designed to be used in conjunction with analyses for
the most commom types of groundwater
contaminants (e.g., volatile and semi-volatile organic
compounds, pesticides, metals, biological
parameters).

22 METHOD SUMMARY

Prior to sampling 8 monitoring well, the well must
be purged. This may be done with a number of
instruments. The most common of these are the
bailer, submersibie pump, non-gas contact bladder
pump and inertia pump. At a minimum, three well
volumes should be purged, if possible. Equipment
must be decontaminated prior to use and between
wells. Once purging is compieted and the correct
laboratory-cicaned sample containers have been
prepared, sampling may proceed. Sampling may be
conducted with any of the above instruments, and
nced not be the same as the deviee used for
purging. Care should be taken when choosing the
sampling device as some will affect the integrity of
the sample. Sampling equipment must also be
decontaminated. Sampling should occur in a
progression from the least to most contaminated
well, if this information is known.

2.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

The type of analysis for which a sample is being
collected determines the type of bottle, preservative,
holding time, and filtering requirements. Samples
should be collected directly from the sampling
device into appropriate laboratory-cleaned
containers. Check that a Teflon liner is present in

the cap, if required. Attach a sample ideatification
label. Compiete a field data sheet, a chain of
custody form and record all pertment data in the

size logbook.

- Samples shall be appropriately preserved, labelled,

logged, and placed in a cooler to be maintained at
4C. Samples must be shipped well before the
hddqmswanddaﬂywbm
whn 24 bhours of sample collection. It i

imaperative that thesc samples be shipped or
delivered daily to the analytical laboratory in order
xomthemuﬂlbbhthewyw
perform the analysis. The bottles should be shipped
with adequate packing and cooling to ensure that
they arrive intact.

Certain conditions may requirc special handling
techniques. Foymple.uumwolampleh

residual chiorine in the water (such as public water
wpply)mnmﬂmbun&dm
and change the identity of the original contaminants.
However, sodium thiosulfate should not be used if
chiorine is not present in the water. Special
requirements must be determined prior to
conducting fieldwork.

2.4 INTERFERENCES AND
POTENTIAL PROBLEMS

2.41 General

The primary goal of groundwater sampling is to
obumucpzuenunveumplcofthepmdwner
body. Analysis can be compromised by ficld
pcuonnelmtwopnmaryw:y:. (l)nhngnn
unrepresentative  sample, or (2) by iscomrect
handling of the sampie. There are aumerous ways
ofmuodnangfomgncmtmnnumanmple.
and these must be swided by following strict
sampling procedures and only utilizing trained ficld

personnel.

2.4.2 Purging

lnanon-pnmpmgweu.thcremllbelmleoruo
vertical mixing of the water, and stratification will




occur. The well water in the screened section will
mix with the groundwater duc to pormal flow
patterns, but the well water abowe the screened
section will remain nsolued. become stagnant and

® As a general rule, all monitoring wells
should be pumped or bailed prior to
sampling. Purge water should be
containerized on site or handled as
specified in the site-speciiic project plan.
Ewvacuation of a minimum of oae volume of
water in the well casing, and preferably
three to five volumes, is recommended for
a represeatative sampie. In a high-yielding
ground water formation and where there is
mmmmlhewllabovethe
screened  section, evacuation prior (0
sample withdrawal is oot as critical
However, in all cases where the monitoring
data is to be used for enforcemeant actions,
evacuation is recommended.

o For wells that can be pumped or bailed to
dryness with the equipment being used, the
well should be evacuated and allowed to
recover prior to sample withdrawal. If the
recoery rate is fairly rapid and the
schedule allows, evacuation of more than
one volume of water is preferred. If
recovery is siow, sample the well upon
recovery after one evacuation.

s A nonreprescnmwe sample can aiso resuit
from excessive pre-pumping of the
monitoring well  Stratification of the
leachate concentration in the groundwater
formation may occur, or heavier-than-water
compounds may sink to the lower portions
of the aquifer. Excessive pumping can
dilute or increase the contaminant
concentrations from what is representative
of the sampling point of interest.

2.4.3 Materials

Sampiers and evacuation equipment (bladders,
pumps, bailers, tubing, etc.) shouid be limited to

thosc made with stainiess stecl, Teflon, and glass in

_-arcas where concentrations arc expected to be at or

pear the detection limit. The tendency of organics
to leach into and out of many materials make the
sclection of materials critical for trace analyses.
The use of plastics, such as PVC or polycthylene,
shouldbemdedwhenmﬂynnghm
Howewer, PVC may be used for evacuation
equipment as it will not come in contact with the

sample.

Table 2 on page 7 discusses the advastages and
disadvantages of certain equipmesnt.

2.5 EQUIPMENT/APPARATUS

2.51 General

e water lewel indicator

electric sounder

steel tape

transducer

reflection sounder

airline

appropriate keys for well cap locks
steel brush

HNU or OVA (whichewer is most
appropriate)

logbook

calculator

ficld data sheets

chain of custody forms

forms and seals

sample containers

Engineers rule

sharp knife (locking blade)

tool bax (to include at least: screwdrivers,
plicrs,  hacksaw, hammes, flashlight,
adjustable wrench)

leather work gloves

appropriate health and safety gear
5-gallon pail

plastic sheeting

shipping containers

packing matenals

bolt cutters

Lploc plastic bags

containers for evacuation of liquids
decontamination solutions

tap water

non-phosphate soap

several brushes

[ [] + [] L]




Table 2: Advantages and Disadvantages
of Various Groundwater Sampling Devices

Dewice Advantages Disadvantages
e e The only practical limitations arc size and o Time consuming, especially for large wells
materials e Transfer of sampic may cause acration
® No power source needed
® Portabic
* Inexpeasive; it can be dedicated and bung in a
wllre@dngthechumofm
contamination
¢ Minimal outgassing of volatile organics while
sample is in bailer
® Readily available
¢ Removes stagnant water first
¢ Rapid, simpie method for removing smail
{ volumes of purge water
submersible ¢ Portabie; can be used on an unlimited number ¢ Potential for effects on analysis of trace
Pump of wells organics
¢ Relatively high pumping rate (depeadeat on e Heavy and cumbersome, particularly in
depth and size of pump) deeper wells
* Generally very reliable; does not require ¢ Expeasive
priming : o Power source nceded
¢ Susceptible to damage from silt or sediment
¢ Impractical in low yielding or shallow wells
Non-Gas Coatact | ® Maintains integrity of sample e Diflicult to clean although dedicated tubing
Bladder Pump e Easy to use and bladder may be used
e Only uscful to approximately 100 feet in
depth
o Supply of gas for operation (bottied gas

and/or compressor) is difficult to obtain
and is cumbersome

Suction Pump

Portable, inexpensive, and readily available

Only useful to appraxmately 25 feet or lcss
in depth

Vacuum can cause loss of dissolved gases
and wolatile organics

Pump must be primed and vacuum is oftcn
difficult to maintain

May cause pH modification

lnerua Pump

Portable, inexpeasive, and readily available
Rapid method for purging relatively shallow
wells

Only useful to approamately 70 feet or less
in depth

May be time consuming 10 use

Labor intensive

WaTerra pump is only effective in 2-inch
diameter welis




2.5.2

2.5.3

2.5.4

2.55

pails or tubs

aluminum foil

garden sprayer
preservatives

distilled or deionized water

clean, decontaminated bailer(s) of
appropriate size and coastruction material
nyloa line, cnough to dedicate to cach well
Teflon-coated bailer wire

sharp knife

aluminum foil (to wrap clean bailers)
5-gallon bucket

Submersible Pump

pump(s)

generator (110, 120, or 240 voit) or 12-voit
battery if inaccessibie to field vehicle
1-inch black PVC coil pipe ~ enough to
dedicate to cach well

hose ciamps

safety cable

tool box supplement

- pipe wrenches, 2

- wire strippers

- electrical tape

- heat shrink

- bose connectors

- Teflon tape

winch or pulley

gasoline for generator

flow meter with gate vaive

l-inch nippies and various plumbing (i.c.,
pipc connectors)

Non-Gas Contact Bladder Pump

non-gas contact biadder pump

compressor Or nitrogen gas tank

batteries and charger

Teflon tubing -- enough to dedicate to cach
well

Swagelock fitting

toolbox suppiements -
submersible pump

samc as

Suction Pump

pump
black coil tubing -- enough to dedicate to
cach well

2.5.6

2.6

e gasoline - if requred
* toolbax

» plumbing fittings

L ]

flow meter with gate vaive
Inertia Pump
e pump assembly (WaTerra pump, piston

pump)
e S-gallon bucket

REAGENTS

Reagents will be utilized for preservation of samples
and for decontamination cf sampling equipment.

solutions are spedfied in ERT SOP #2006,
Sampling Equipment Decontaminatioa.

27

PROCEDURES

2.71 Preparation

L

6.

Determine the exient of the sampling effort,
the sampling methods to be employed, and
which equipment and supplies are needed.

Obtain nccessary sampling and monitoring
cquipment.

Decontaminate or precican equipment, and
cnsure that it is in working order.

Prepare scheduling and coordinate with stafl,
clients, and rcgulatory agency, il appropriate.

Perform a general site survey prior to site entry
in accordance with the sitc-specific health and
safcty plan.

Identify and mark all sampling locations.

2.7.2 Field Preparation

L

Start at the least contaminated well, if known.

2 Lay plastic shecting around the well to

minimize likelihood of contamination of
equipment from soil adjaccnt to the well.




3. Remowe locking well cap, note location, time of
day, and date in field notebook or an
appropriate log form.

4. Remove well casing cap.

5. Screen headspace of well with an appropriate
monitoring insrument 0 determine the
presence of wolatile organic compounds and
record in site logbook.

6. Lower water lew! measuring device or
equivaieat (ic, permanenmtly installed
transducers or airline) into well until water
surface is encountered.

7. Measure distance from water surface to
refereace measuring point on well casing or
protective barrier post and record in site
logbook. Alternatively, if there is no reference
point, note that water level measurement is
from top of steel casing, top of PVC riser pipe,
from ground surface, or some other position oo
the well head.

8. Measure total depth of well (do this at least
twice to confirm measurement) and record in
site logbook or on log form.

9. Calcnh(ethevolumeofwuerinthewﬂ_md

the volume to be purged using the calculations
in Section 2.8,

10. Sclect the appropriate purging and sampling

equipmeat.

2.7.3 Evacuation of Static Water
(Purging)

The amount of flushing a well receives prior to
sample collection depends on the intent of the
monitoring program as well as the hydrogeologic
conditions.  Programs where overall _quality
determination of water resources are invoived may
require long pumping periods to obtain a sampie
that is rcpresentative of a large wolume of that
aquifer. The pumped wolume can be determined
prior to sampling 50 that the sample is a composite
of known volume of the aquifer, or the well can be
pumped until the stabilization of parameters such as
temperature, clectrical conductance, or pH has
occurred.

Howewer, monitoring for defining a contaminant
plume requires a represeatative sample of a small
volume of the aquifer. These circumstances require
that the well be pumped enough 1o remowe the
stagnant water but not enough to induce flow from
other areas. Generally, three well volumes arc
considered effective, or caicuiations can be made to
determine, on the basis of the aquifer parameters
and well dimensions, the appropnate wolume to

" remove prior to sampling.

During purging, mkvelnwmmnlyb'e
takes regularly at 15- to 30-sccond interwais. This
data may be used to compute aquifer transmissivicy
and other hydraulic charactenstics.

at the bottom. A [ine is used to lower the beiler

into the well and retrieve a volume of water, The
three most common types of are PVC,
Teflon, and stainless steel

This manual metbod of purging is best suited to
shallow or narrow diameter wells, For deep, larger

)8 Deteminethcvolumeofwnenobepwpdn
described in Section 2.7.2, Field Preparation.

2 hyphnicshectingamundth?wll.lomm
cootamination of the bailer line with foreign
materials,

3. Attach the line to the bailer and lower until the
bailer is completely submerged.

4. Pull bailer out ensuring thnlhclingenher' falls
onto a clean arca of plastic sheeting or never
touches the ground.




Empty the bailer into a pail ustl full to
determine the number of bails necessary to
achieve the required purge volume.

“tan

6. Thereafter, pour the water into a container and

dispose of purge waters as specified in the site-
specific project plan.

Submersible Pump

Submersible pumps are geacraily constructed of
plastic, rubber, and metal parts which may affect the
analysis of samples for certain trace organics and
inorganics. As a consequence, submersible pumps
may not be appropriate for investigations requiring
analyses of samples for trace contaminants.
Howewer, they are still useful for pre-sample
purging. Howewer, the pump must have a check
valve to prevent water in the pump and the pipe
from rushing back into the well

Submersible pumps generally use one of two types
of power supplies, either electric or compressed gas.
Electric pumps can be powered by a 12-wolt DC
rechargeable battery, or a 110- or 220-wolt AC
power supply. Those units powered by compressed
gas normally use a small electric compressor which
also needs 12-wolt DC or 110-wit AC power. They
may also utilize compressed gas from bottles.
Pumps differ according to the depth and diameter
of the monitoring welis.

1. Determine the volume of water to be purged as
described in section 2.7.2, Ficld Preparation.

_IJ

Lay plastic sheeting around the well to prevent
contamination of pumps, hoses or lines with
foreign matenals.

3. Assemble pump, hoses and safety cable, and
lower the pump into the well. Make sure the
pump is deep enough so that purging does not
cvacuate all the water. (Running the pump
without water may cause damage.)

4. Anach flow meter to the outiet hose to
mcasure the volume of water purged.

5. Attach power supply, and purge well until
specified volume of water has been evacuated
(or until field parameters, such as temperature,
pH, conductivity, etc. have stabilized). Do not
aliow the pump to run dry. If the pumping rate
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exceeds the well recharge rate, lower the pump
further into the well, and continue pumping.

6. Collect and dispose of purge waters as specified
in the site-specific project plan.

Non-Contact Gas Bladder Pump

For this procedure, an all stainless-steel and Tefloa

Middleburg-squeeze bladder pump (e, IEA,
TIMCO, Well Wizard, Geoguard, and others) is

used to provide the least amount of material -

interference to the sampic (Barcelona, 198S).
Water comes into contact with the inside of the
bladder (Teflon) and the sampie tubing, aiso Tefloa,
that may be dedicated to cach well. Some wells
may have permanently instalied bladder pumps (i.c.,
Well Wizard, Geoguard), that will be used to
sample for all parameters.

1L Assembie Teflon tubing, pump and charged -

control bax.

2. Use the same procedure for purging with a
bladder pump as for a submersible pump.

3. Be sure to adjust flow rate to preveat violeat
jolting of the hose as sample is drawn in.

Suction Pump

Theremmanydiﬂ'acnxtypcsofwﬁiqnpumps.
They include: ceatrifugal, peristaitic and diaphragm.
Diaphragm pumps can be used for well evacuation
at a fast pumping ratc and sampling at a low
pumping rate. The peristaltic pump is a low-volume

pump that uses rollers to squeeze the flexible

tubing, thereby creating suction. This tubing can be
dedicated to a well to prevent cross-contamination.

Peristaltic pumps, however, requirc a8 power source.

1L Assemble the pump, tubing, and power source
if necessary.

2. To purge with a suction pump, follow the exact
procedures outlined for the submersible pump.

Inertia Pump

Inertia pumps, such as the WaTerra pump and
piston pump, arc manually opcrated. They are
appropriate to use when wells arc too deep to bail
by hand, but are not inaccessible enough to warrant
an automatic (submersible, etc.) pump. These




pumps are made of plastic and may be cither
decontaminated or discarded, after use.

L Determine the volume of water 10 be purged as
described in Section 2.7.2, Field Preparation.

Lay plastic sheeting around the well to prevent
contamination of pumps or boser with foreign
materialg.

[ Rd

3. Assemble pump, and lower to the appropriate
depth in the well

4. Begin pumping manually, discharging water into
a S-gallon bucket (or other graduated vessel).
Purge until specified volume of water bas been
evacuated (or until field parameters such as
temperature, pH, conductivity etc. hawe
stabilized).

s. Coﬂeaanddxspouofpmgevmmnspeaﬁed
in the site-specific project pian.

2.7.4 Sampling

Sample withdrawal methods require the use of
pumps, compressed air, bailers, and - samplers.
Ideally, purging and sample withdrawal equipment
should be completely inert, economical to use, easily
cleancd, sterilized, reusable, able to operate at
remote sites in the absence of power resources, and
capable of delivering variable rates for sample
collection.

There are several factors to take into consideration
when choosing 2 sampling device. Care should be
taken  when reviewing the advantages or
disadvantages of any one device. It may be
appropriate to use a different device to sample than
that which was used to purge. The most common
exampie of this is the use of a submersible pump 10
purge and a bailer to sample.

Bailer

The posxuve-dxsphccmcnt volatile sampling bailer
(by GPI) is perhaps the most appropriate for
collection of water sampies for volatile

Other bailer types (messenger, bottom fill, etc.) are
less desirabie, but may be mandated by cost and site
conditions.  Generally, bailers can provide an
acceptable  sample, providing that sampling
personnel use extra care in the collection process.
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1L Surround the monitoring well with clean plastic
sheeting.

Altach a line to the bailer. If a bailer was used
for purging, the same bailer and line may be
used for samphing.

3. Lower the bailer siowly and geatly mto the

well, taking care not to shake the casing sides

- or to splash the bailer into the water. Stop
lowering at a point adjacent to the screea.

4. Allow bailer to fill and then slowly and gently
contact with the casing, so as not to komock
flakes of rust or other forcign materials into
the bailer.

5. Remove the cap from the sample container and
place it on the plastic sheet or in a location
where it will not become contaminated. Sec
Section 2.7.7 for special considerations on VOA
sampies.

6. Begin pouring slowly from the bailer.

7. Filter and preserve samples as required by
sampling plan.

8. Cap the sample container ughuy and phce pre-
labeled sample container in a carrier.

[

9. Replace the well cap.

10. Log all samples in the site logbook and oa ficld
data sheets and label all sampies.

1L Package samples and complete necessary
paperwork.

12. Transport sample 10 decontamination zone to
prepare it for transport to anaiytical laboratory.

Submersible Pump

Although it is recommended that samples not be
collected with a submersible pump due to the
reasons stated in Section 2.4, there are somc
situations where they may be used.

L Allow the monitoring well to recharge after
purging, keeping thc pump just abowe the
screened section.




Aftach gate vaive to hose (if not already fitted),
and reduce flow of water to a manageable

sampling rate.
3. Assembie the appropriate botties.

4. If no gate valve is svailable, run the water down
the side of a clean jar and the sample
botties from the jar.

5. Cap the sample container tightly and place pre-
labeled sample container in a carrier.

6. Replace the well cap.

7. Log all samples in the site logbook and oa the
field data sheets and label all sampies.

8. Package samples and compiete necessary
paperwork.

9. Tmmphtodemunmmmbr
preparation for transport (0 analytical
laboratory.

10. Upoa completion, remove pump and assembly
and fully decontaminate prior to setting into the
::1 sample well. Dedicate tie tubing to the

e.

| B

Non-Gas Contact Bladder Pump

The use of a non-gas contact positive displacement
bladder pump is often mandated by the use of
dedicated pumps installed in wells. These pumps
are also suitable for shallow (less than 100 feet)
wells. They are somewhat difficult to clean, but
may be used with dedicated sample tubing to avoid
clcaning These pumps require a power supply and
3 compressed gas supply (or compressor). They
may be operated at variable flow and pressure rates
making them ideal for both purging and sampling.

Barcelona (1984) and Niclsea (1985) report that the
non-gas contact positive displacement pumps cause
the icast amount of alteration in sample integrity as
compared to other sample retrieval methods.

L Allow well to recharge after purging.

-

= Assembie the appropriate bottes.
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3. Turn pump on, increase the cwle time and
reduce the pressure to the minimum that will
allow the sample to come to the surface.

4. Cap the sample container tightly and place pre-
labeled sample container in a carner.

5. Replace the well cap.

6. Log all samples in the site logbook and on field
data sheets and label all sampies.

7. Package sampices and completc neeessary
paperwork.

8 Transport sample to decontamination zone for
‘preparation  for transpost to  amalytical
laboratory.

9. On completion, remove the tubing from the
well and either replace the Teflon tubing and
bladder with new dedicated tubing and bladder
or rigorously decontaminate the existing
materials.

10. Collect non-filtered samples directly from the
outlet tubing into the sample bottle.

11 For filtered sampics, connect the pump outlet
tubing directly to the filter unit. The pump
pressure should remain decreased so that the
pressure build-up on the filter does not blow
out the pump bladder or displace the filter.
For the Geotech barrel filter, no actual
connections arc necessary so this is not a
concern.

Suction Pump

In view of the limitations of suction pumps, they are
not recommended for sampling purposes.

Inertia Pump

Inertia pumps may be used to collect samples. It is
more common, however, to purge with these pumps
and sample with a bailer.

1L Following well evacuation, allow the well to
recharge.

2. Assemblie the appropriate botties.




3. Since these pumps arc manually operated, the
flow rate msy be regulated by the sampler.
The sample may be discharged from the pump
outlet directly into the appropriate sampie

4. Cap the sampie container tightly and place pre-
labeled sample container in a carrier.

5. Replace the well cap.

6. Log all samples in the sitc logbook and oa field
data sheets and label all samples.

7. Package samples and complete pecessary
paperwork.

8. Transport sampie to decontamination zone for
preparation - for transport to  analytical
laboratory.

9. Upon completion, remow pump and
decontaminate or discard, as appropriate.

2.7.5 Filtering

For samples that require filtering, such as samples
which will be analyzed for total metals, the filter
must be decontaminated prior to use and between
uses. Filters work by two methods. A barrel filter
such as the "Geotech® filter workr with a bicycie
pump, which is used to build up positive pressure in
the chamber containing the sample. The sample is
then forced through the filter paper (minimum size
0.45 wam) into a jar placed underncath. The barrel
itselfl is filled manually from the bailer or directly
via the hose of the sampling pump. The pressure
must bec maintained up to 30 psi by periodic
pumping.

A vacuum type filter involves two chambers, the
upper chamber contains the sampie and a filter
(minimum size 045 wmm) divides the chambers.
Using a hand pump or a Gilian type pump, air is
withdrawn from the lower chamber, creating a
vacuum and thus causing the sample to mowe
through the filter into the lower chamber where it
is drained into a sample jar, repeated pumping may
be required to drain all the sample into the lower
chamber. If preservation of the sample is necessary,
this should be done after filtering.

2.7.6 Post Operation

After all sampies are collected and preserved, the
sampling equipment should be decontaminated prior
to sampling another well This will preveat
cross-contamination of cquipment and monitoring
wells between locations.

_ 1L Decontaminate all equipmeat.

zmmpﬁngeqﬁpmwinnw
containers.

3. Preparc and transport water samples (o the
laboratory. Check sample documentation and
make sure sampies arc properly packed for
shipment.

2.7.7 Special Considerations for VOA
Sampling

The proper collection of a sample for wolatile
organics ires minimal disturbance of the sample
to limit wolatilization and therefore a loss of
volatiles from the sample.

Sampl- retrieval systems suitable Iotlhnlid
collection of wolatile organic samples are: positive
displacement bladder pumps, gear drivea
submersible pumps, syringe samplers and bailers
(Bammm;ﬂcku.m. Field coaditions
and other constraints will limit the choice of
appropriate systems. mwquube
to provide a valid sample for analysis, ooe which has
been subjected to the least amount of turbuleace
possible.

ﬁchﬂowingpmcedumshouldbctow

L Open the vial, set cap in & clean place, and
collect the sample during the middle of the
cycle. When collecting duplicates, collect both
samples at the same time.

2 Fill the vial to just overflowing Do not rinse
the vial nor cxcessively overfill it. There
should be a convex meniscus on the top of the
vial

3. Check that the cap bas not been contaminated
(splashed) and carcfully cap the vial. Place the
cap directly over the top and screw down
firmly, Do not overtighten and break the cap.




4. lovent the vial and tap gently. Observe vial for
at least 10 seconds. If an air bubble appears,
discard the sampic and begin again. It is
imperative that oo entrapped air is in the
sample vial

5. lmmediately place the vial in the protective
foam sleeve and place into the cooler, oriented
so that it is lying on its side, not straight up.

6. The holding time for VOAs is 7 days. Sampies
should be shipped or delivered to the laboratory
daily s0 as not to exceed the holding time.
Easure that the samples remain at 4°C, but do
not allow them to freeze.

2.8 CALCULATIONS

There are no calculations necessary to implement
this procedure, However, if it is neccessary to
caicuiate the wolume of the well, utilize the
following equation:

Well wilume = nr’h (cf) [Equation 1]

where:

n = pi

r radius of monitoring well (feet)

h = height of the water column (feet)
[This may be determined by
subtracting the depth to water
from the total depth of the well as
measured {rom the same reference
point.]

of = conwversion factor (gal/ft’) = 7.48
gal/ft’ [In this equation, 7.48
gal/ft’ is the nccessary conversion
factor.}

Monitoring wells are typically 2, 3, 4, or 6 inches in
diameter: If you know the diameter of the
monitoring well, therc are a number of standard
conversion factors which can be used to simplify the
cgquation above.

The volume, in gallons per lincar foot, for various
standard monitoring well diameters can be
calculated as follows:

v=ar () [Equaton2]
where:
v = wlume in galions per lincar foot
n = pi
r = radius of monitoring well (feet)
of = conversion factor (7.48 gal/ft’)

Foraz-inchdiameteruell.the\duﬁeinpﬁons
per linear foot can be calculated as follows:

v = of (cf) [Equation 2]
= 314 (1/12 ft)* 748 gal/te’
= 01632 gal/ft

Remember that if you hawe a 2-inch diameter, well
you must convert this to the radius in feet to be
able to use the equation. ‘

The volume in gallons per linear foot for the
common size monitoring wells are as follows:

Well Diameser v (volume in gal/ft)
2 inches 01632
3 inches 03672
4 inches 06528
6 inches 14688

If you utilize the conversion factors above, Equation
1 should be modified as follows:

Well wlume = (h)(Vv) [Eqﬁth 3

where:
h = beight of water column (feet)
v = wlume in gallons per lincar foot as
calculated from Equation 2

2.9 QUALITY ASSURANCE/
QUALITY CONTROL

There are no specific quality assurance activities
which apply to the impicmentation of these
procedures. Howewer, the following general QA
procedures apply:

e All data must be documented on ficld data
sheets or within site logbooks.

e All instrumentation must be operated in
accordance with operating instructions as
supplied by the manufacturer, uniess




5.0 WATER LEVEL MEASUREMENT: SOP #2151

5.1 SCOPE AND APPLICATION

The purpose of this Standard Operating Procedure
(SOP) is to set guidelines for the determination of
the depth to water in an open borehole, cased
borehole, monitoring well or piczometer.

Generally, water level measurements from
borcholes, piezometers, or monitoring wells are
used 1o comstruct water table or poteatiometric
surface mraps Therefore, all water level
measyrements at a given site should be collected
within a 24-bour period. Certain situations may
necessitate that all water level measurements be
gtaken within a shorter time interval  These
situations may inciude:

® the magnitude of the observed changes
between wells appears too large

® amospheric pressure changes
¢ aquifers which are tidally influenced

* aquifers affected by river stage,
impoundments, and/or unlined ditches

* aquifers stressed by intermittent pumping
of production wells

¢ aquifers being actively recharged due to
- precipitation events ‘

5.2 METHOD SUMMARY

A survey mark should be placed on the casing for
use as a reference point for measurement. Many
times the lip of the riser pipe is not flat. Asother
measuring reference should be located on the grout
apron. The measuring point should be documented
in the site logbook and on the groundwater level
data form (see Appendix C).

Water leveis in piezometers and monitoring wells
should be allowed to stabilize for a minimum of 24
hours after well construction and development, prior
to measurement. In low yield situations, recovery
may take longer.
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Working with decontaminated cquipment, proceed
mhz least to the most contaminated wells
Open the weil and monitor beadspace with the
appropriate moaitoring instrument to determine the
preseace of volatile organic compounds. Lower the
water icvel measurement device imto the well until
water surface or bottom of casing is cacountered.
reference point on the well casing and record in the
site logbook and/or groundwater level data form.
Remove ail downbole equipment, decontaminate as
necessary, and repla.  well casing cap.

5.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING AND

STORAGE
This section is not applicable to this SOP.
INTERFERENCES AND
POTENTIAL PROBLEMS

¢ The chalk used on steel tape may
contaminate the well

5.4

¢ Cascading water may obscure the water
mark or cause it to be inaccurate.

®* Many types of electric sounders use metal
indicators at 5-foot intervals around a
conducting wire. These intervals should be
checked with a surveyor’s tape to ensurc
accuracy.

o If there is oil present on the wates, it can
insuiate the contacts of the probe on an
electric sounder or give false readings due
to thickness of the oil Determining the
thickness and density of the oil layer may
be warranted, in order to determine the
correct water jevel

¢ Turbulence in the well and/or usadmg.
water can make water level determination
difficult with either an electric sounder or
steel tape.




e An airline measures drawdown duning
pumping. It is only accurate to 05 foot
upless it is calibrated for vanious

5.5 EQUIPMENT/APPARATUS
There are a sumber of devices which can be used to
measure water levels, such as steel tape or airlimes.
The device shoukd be adequate to attain an accuracy
of 0.01 feet.

The following cquipment is needed to measure
water levels

air monitoring equipment
water level measurement device
metal tape measure

airline

steel tape

chalk

ruler

notebook

paper towels
decontamination solution and equipment
groundwater lcvel data forms

5.6 REAGENTS

No chemical reagents are used in this procedure,
with the exception of decontamination solutions.
Where decontamination of equipment is required,
refer to ERT SOP #2006, Sampling Equipment
Decontamination and the site-specific work plan.

5.7 PROCEDURES

5.7.1 Preparation

1. Determine the extent of the sampling effort, the
sampling methods to be employed, and which
equipment and suppiics arc needed.

2. Obtain necessary sampling and monitoring
cquipment.

3. Decontaminate or precican cquipmeant, and
ensure that it is in working order.

4. Prepare scheduling and coordinate with staff,
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clieats, and regulatory ageacy, if appropriate.

5. Perform a gencral site survey prior to site entry
inxccorduccwiththcsile-spedﬁchahhnd
safety plan.

6. Identify and mark all sampling locations.
5.7.2 Procedures

1 Mnbmmkvdymm. ing equipment is
in good operating condition.

2 lfpo@leudwhuelpphubh.' start at those
lothaewellnhnmmwwed.

3. dmallequipnen!emeringthenllbythe
following decontamination procedure:
o Triple rinsc cquipment with deionized
water.

] WubeqﬁpmmlwixhnMwlmim
followed by a deionized water rinse.

e Rinse with an approved solvest (eg.
WWMW)-:

. Phceequipnentondenmﬁcemd\n
a Tefloa or polyethylene sheet.

4. Remove locking well cap, note location, time of
day, and date in sitc npotebook or an
appmpﬁneyomdwﬂetlevelmm :

S. Remove well casing cap.

6. If required by site-specific condition, monitor
headspace of well with PID or FID to
determine  presence of volatile organic
Mpoundsndmenfdinsiwlqbook.

7. Lower electric water level measuring devu:e or
equivalent  (i.c., permanently msullcd
tranducers or airline) into the well until water
surface is encountered.

8. Measure the distance from the water surface to
the reference measuring point oa the well
casingorproteaivcbarriuponmdtwotdm
the ficld logbook. In addition, note that the




10.

11.

) 14,
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water level measurement was from the top of
the steel casing, top of the PVC riser pipe,
from the ground surface, or from some other
position on the well head.

The groundwater level data form in Appendix
C should be completed as foliows:

e gite name
¢ logger name: person taking field notes

e date: the date when the water lcvels are
being measured

¢ location: monitoar well number and
physical location

e time: the military time at which the water
level measurement was recorded

¢ depth to waten: the water level
measurcment in feet, or in teaths or
bundreds of feet, depeading on the
equipment used

* comments: any information the ficld
personnel feels to be applicable

® measuring point: marked measuring point
on PVC riser pipe, protective steel casing
or concrete pad surrounding well casing
from which all water level measurements
for individual wells should be measured.
This provides consistency in future water
level measurements.

Measure total depth of well (at least twice to
confum measurement) and record in site
notebook or on log form.

Remove all downhole equipment, replace well
casing cap and lock steel caps.

Rinse all downhole equipment and store for
transport to next well.

Note any physical changes such as erosion or
cracks in protective concrete pad or variation in
total depth of well in field notebook and on
ficld data sheets.

Decontaminate all equipment as outlined in
Step 3 above.
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5.8

CALCULATIONS

To determine groundwater clevation above mean
sca level, use the following equation:

Ew = E-D

Elevation of water above mean sca
level

Elevation above sca level at point
of messurement

Depth to water

QUALITY ASSURANCE/
QUALITY CONTROL

The following general quality assurance procedures

apply:

S.10

All data must be documented on standard
chain of custody forms, ficld data sheets or
within personal/site Jogbooks.

All instrumentation must be operated in
accordance with opcrating instructions as
supplied by the manufacturer, unless
otherwise specified in the work plan,
Equipment checkout and calibration
activitiecs must occur prior to
sampling/operation, and they must be
documented.

Each well should be tested at least twice in
order to compare results.

DATA VALIDATION

This section is not applicable to this SOP.

5.1

HEALTH AND SAFETY

When working with potentially hazardous materials,
follow US. EPA, OSHA, and specific health and
safety procedures.
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2.0 DRUM SAMPLING: SOP #2009

2.1 SCOPE AND APPLICATION

The purpose of this Standard Operating Procedure
(SOP) is to provide technical guidance on safe and
cost-cffective response actions at hazardous waste
sites containing drums with unknown contents
Container contents are sampled and characterized
for disposal, bulking, recycling, grouping, and/or
classification purposes.

22 METHOD SUMMARY

Prior to sampling, drums must be inventoried,
staged, and opened. An inventory entails recording
i visual qualities of cach drum and any characteristics
pertinent to the contents’ classification. Staging
involves the organization, and sometimes
consolidation of drums which have similar wastes or
characteristics. Opening of closed drums can be
performed manually or remotely. Remote drum
opening is recommended for worker safety. The
most widely used method of sampling a drum
involves the use of a glass thief. This method is
quick, simple, relatively inexpeasive, and requires no
decontamination.

2.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

Sampies collected from drums are considered waste
samples. No preservatives should be added since
there is a potential reaction of the sample with the
preservative. Sampies should, however, be cooled
to 4°C and protected from sunlight in order to
minimize any potential reaction due to the light
sensitivity of the sampie.

Sampic botiles for coliection of waste liquids,
sludges, or solids are typically wide-mouth amber
jars with Teflon-lined screw caps. Actual volume
required for analysis should be determined in
conjunction with the laboratory performing the
analysis.

Follow these waste sample handling procedures:

1. Placc sampie container in two Ziploc plastic bags.

2. Placc ecach bagged container in a 1-gallon
covered can containing absorbent packing
material. Place the lid oo the can.

3. Mark the sampie identification number oo the
outside of the can.

4. Place the marked cans in a cooler, and fill

remaining space with absorbent packing
material.

5. Fill out chain of custody form for cach coole,
place in plastic, and affix to inside lid of cooles.

6. Secure and custody seal the lid of cooler.

7. Arsrange for the appropriatc iransportation
mode coasistent with the type of hazardous
waste involved.

2.4 INTERFERENCES AND
POTENTIAL PROBLEMS

The practice of tapping drums to determine their
contents is neither safe nor cffective and should not
be used if the drums are visually overpressurized or
if shock-sensitive materials are suspected. Ahser
thermometer may be used instead.

Drums that have been overpressurized, to the extent
that the head is swolien several inches sbove the
level of the chime, should not be moved. A aumber
of devices have been developed for veating eritically
swollen drums. One method that has provea to be
effective is a tubc and spear device. A light
aluminum tube (3 meters long) ispa'liundltt:he
vapor space of the drum. A rigid, hooking device
attached to the tube goes over the chime and bolds
the tube securely in place. The spear is inserted in
the tube and positioned against the drum wall. A
sharp blow on the end of thc spear drives the
sharpened tip through the drum and the gas veats
along the grooves. The venting should be done
from behind a wall or barricade. :::uuaed device l::::
cheaply and easily designed and

needzd. Once the pressure bas been relieved, the
bung can be removed and the drum sampled.




2.5 EQUIPMENT/APPARATUS

The following are standard materials and equipment
required for sampiing:

¢ personal protection equipment

* wide-mouth giass jars with Teflon cap liner,
approximately 500 mL volume

* uniquely numbered sample identification
labels with corresponding data sheets

* 1l-gallon covered cans half-filled with
absorbent (vermiculite)

¢ chain of custody forms

* decontamination materials

* glass thief tubes or Composite Liguid
Waste Samplers (COLIWASA)
laser thermometer
drum opening devices

Drum opeaing devices include the following:
2.5.1 Bung Wrench

A common method for opeaing drums manually is
using a universal bung wrench. These wrenches
bhave fittings made to remove nearly all commonly
encountered bungs. They are usually constructed of
cast iron, brass, or a bronze-beryllium, non-sparking
alloy formulated to reduce the likelihood of sparks.
The use of a non-sparking bung wrench does not
completely eliminate the possibility of a spark being
produced. (See Figure 1, Appendix B.)

2.5.2 Drum Deheader

When a bung is not removable with a bung wrench,
a drum can be opened manually by using a drum
deheader. This tool is constructed of forged steel
with an alloy steel blade and is designed to cut the
lid of a drum off or part way off by means of a
scissors-like cutting action. A limitation of this
device is that it can be attached only to closed head
drums. Drums with removable heads must be
opened by other means. (See Figure 2, Appendix
B.)

2.5.3 Hand Pick, Pickaxe, and Hand
Spike

These tools are usually constructed of brass or a
non-sparking alloy with a sharpened point that can
penetrate the drum lid or head when the tool is
swung. The hand picks or pickaxes that are most

‘copmmonly used are commeraally available; whereas

the spikes arc generally uniquely fabricated 4-foot
long poles with a pointed cad. (See Figure 3,

Appeadix B.)
2.5.4 Backhoe Spike

The most common means used to open drums
remotely for sampling is the use of a metal spike
attached or welded to a backboe bucket. Ia
addition to being very efficient, this method caa
greatly reduce the likelihood of personal exposure.
(See Figure 4, Appeadix B.)

2.5.5 Hydraullic Drum Opener

remotely operated hydraulic devices. Onbe such
device uses bydraulic pressure to picres through the
wall of a drum. It consists of a masually operated
pump which pressurizes soil through a leng.:. of
hydraulic line. (See Figure 5, Appeadix B.)

2.5.6 Pneumatic Devices

A pncumatic bung rcmover comsists of a
compressed air supply that is controlied by a heavy-
duty, two-stage regulator. A high-pressure air kinc
of desired length delivers compressed air to a
pocumatic drill, which is adapted to tura a bung
fitting selected to fit the bung to be removed. An
adjustable bracketing system bas beem designed to
pasition and align the pacumatic drill over the bung,
This bracketing system must be attached to the
drum before the drill can be operated. Once the
bung has beea loosened, the bracketing system must
be removed before the drum can be sampled. This
remote bung opener docs not permit the siow
venting of the container, and therefore appropriste
precautions must be taken. It also requires the
container 1o be upright and relatively level. Bungs
that are rusted shut cannot be removed with this
device. (See Figure 6, Appeandix B.)

26 REAGENTS

Reagents are not typically ~=quired for preserving
drum samples. However, reagents are used for
decontaminating sampling eqmpment.
Decontamination solutions are specified in ERT
SOP #2006, Sampling Equipment Decontamination.




2.7 PROCEDURES
2.7.1 Preparation

1. Determine the extent of the sampling effort, the
sampling methods to be employed, and which
cquipment and supplics are needed

| Sd

Obtain necessary sampling and monitoring
equipment.

3. Decontaminate or preciean equipment, and
easure that it is in working order.

4. Prepare scheduling and coordinate with staff,
clients, and regulatory agency, if appropriate.

5. Perform a general site survey prior to site entry
in accordance with the site-specific health and
safety plan,

6. Use stakes, flagging, or buoys to identify and
mark all sampling locatioas. If required, the
proposed locations may be adjusted based on
sitc access, propesty boundarics, and surface
obstructions.

2.72 Drum Inspection

Appropriate procedures for bandling drums depend
on the contents. Thus, prior to any handling, drums

should be visually inspected to gain as much
information as possible sbout their contents. Those
in charge of inspections should be on the look-out

for:.

¢ drum condition, corrasion, rust, and leaking
contents

* symbols, words, or other markings on the drum
indicating hazards (ic., explosive, radicacive,
toxic, lammabie)

' signs that the drum is under pressure

¢ shock sensitivity

Monitor around the drums with radiation

instruments, organic vapor monitors (OVA) and

combustible gas indicators (CGI).

Classify the drums into categories, for instance:

radicacuve
__leaking/detenioraung

buiging

drums containing hb packs

cxplosive/shock scasitive

should assume that unmarked drums
Al et os malcrials uniil their conteats
may not sccurately describe thear conteats.

Hitis thntbuembtmeddmson-
magnetometry, ground penctrating radar, and metal

determine depth .
ERT SOP #2159, General Surface Geophysics.

2.7.3 Drum Staging

Prior to sampling, the drums should be staged to
allow easy access. Ideally, the staging area should
be located just far enough from the drum opesing
area to prevent a chain reaction if one drum should
explode or catch fire when opened.

the following categosies: those containing Equids,
those contsining solids, lab packs, or gas cyliaders,
and those which are empty. This is done because
the strategy for sampling and baadling
drums/containers in cach of these categories will be
different. This may be achieved by:

e Visual inspection of the drum and its
labels, codes, etc. Solids and sludges arc
typically disposed of in open-top drums.
Closed-bead drums with a bung opening

° VMMOI&:&MO‘&:
drum during sampling followed by
restaging, if needed.

Once a drum has been cxcavated and any
immediate hazard bas been climinated by
overpukingotmnsfcningthedmm’sme.as.
affix a numbered tag to the drum and transfer it to
a staging arca. Color-coded tags, labels, or bands
should be used to mark similar waste types. Record
a du.mpuonofuchdmm.usmdm any
unnmnlmukinns,ndtheloaﬁouwhaenw!s
buriedorstored,onldmmdnasheel(ApPel?dn
A). This data sheet becomes the prinapai




recordkeeping tool for tracking the drum onsite.

Whmthéreisgoodrcasontosuspcathaxsome -

drums contain radioactive, explosive, and shock-
sensitive materials, these drums should be staged in
a scparate, isolated ares. Placement of explosives
and shock-sensitive materials in diked and fenced
cffects of any premarure detonation of explosives.

Where space allows, the drum opening area should
be physically separated from the drum removal and
drum staging operations. Drums are moved from
the staging area to the drum ing arca one at a
tme using forklift trucks equipped with drum
grabbers or a barrel grappier. In a large-scale drum
handling operation, drums may be coaveyed to the
drum opening arca using a roller coaveyor.

2.7.4 Drum Opening

There are three basic techniques available for
opening drums at hazardous waste sites:

¢ Manual opening with non-sparking bung
wrenches,

* Drum deheading, and
* Remote drum puncturing or bung removal.

The choice of drum opening techniques and
accessories depends on the number of drums to be
opencd, their waste contents, and physical condition.
Remote drum opening equipment should always be
considered in order to protect worker safety.
Under OSHA 1910.120, manual drum opening with
bung wrenches or deheaders should be performed
only with structurally sound drums having contents
that are known to be (1) not shock sensitive, (2)
non-reactive, (3) non-explosive, and (4) non-
flammable.

Manual Drum Opening with a Bung
Wrench

Manual drum opening with bung wrenches (Figure
1, Appendix B) should not be performed unless the
drums are structurally sound (no evidence of
bulging or deformation) and their contents are
known to be non-explosive. If opening the drum
with bung wrenches is deemed reasonably cost-
cffective and safe, then follow these procedures to
minimize the hazard:

1. Fully outfit ficld personnel with protective gear.

2. Position drum upnght with the bung up, or, for
drums with bungs on the side, lay the drum on
its side with the bung piug up.

3  Wrench the bung with a siow, steady pulling
motion across the drum. If the length of the
bung wrench handie provides inadequate
leverage for unscrewing the plug, attach a
“cheater bar” to the handie to improve leverage.

Manual Drum Opening with a Drum
Deheader

Drums are opened with a drum deheader (Figure 2,
Appendix B) by first positioning the cutting edge
just inside the top chime and then tightening the
adjustment screw so that the debeader is held
against the side of the drum. Moving the haadle of
the deheader up and down while sliding the
deheacer along the chime will cut off the eatire top.
If the top chime of a drum has been damaged or
badly dented, it may not be possible to cut off the
eatire top. Since there is aiways the possibility that
a drum may be under pressure, make the initial cut
very slowly to allow for the gradual seleaso of any
built-up pressure. A safer technique would be to
use a remote method to puncture the drum prior to
using the deheader.

Self-propelled drum openers which are either
clectrically or pncumatically driven can be used for
quicker and more efficicnt deheading.

Manual Drum Opening with a Hand
Pick, Pickaxe, or Spike

When a drum must be opened and neither a bung
wrench nor a drum deheader is suitable, the drum
can be opened for sampling by using a hand pick,
pickaxe, or spike (Figure 3, Appendix B). Often the
drum lid or head must be hit with a great deal of
force in order to penetrate it. The potential for
splash or spraying is greater than with other
opening methods and, therefore, this method of
drum opening is not recommended, particularly
when opening drums containing liquids. Some
spikes used have been modified by the addition of
a circular splash platc ncar the penctrating end.
This plate acts as a shicld and reduces the amount
of splash in the direction of the person using the
spike. Even with this shicld, good splash gear is
esseatial.




Since drums cannot be opc.ncd slowly with these
[ools, SPray from drums i1s common requiring
appropriate safety measures. Decontaminate the
pick of spike after each drum is opened to av_o:d
aw.eonuninnion and/or aéverse chemical
reaction from incompatible materials.

Remote Drum Opening with a Backhoe
Spike

Remotely operated drum opening tools arc the
safest available means of drum opening. Remote
drum opening is slow, but is much safer compared
1o manual methods of opening.

Drums should be “staged” or placed in rows with
adequate aisle space to allow case in backhoe
mancuvering Once staged, the drums can be
quickly opened by punching a hole in the drum
head or lid with the spike.

The spike (Figure 4, Appendix B) should be
decontaminated after cach drum is opened to
prevent cross-contamination. Even though some
splash or spray may occur when this method is used,
the operator of the backhoe can be protected by
mounting a large shatter-resistant shield in front of
the operator's cage. This, combined with the
required level of personal protection gear, should be
suflicient to protect the operator. Additional
respiratory protection can be afforded by providing
the operator with an on-board airline system.

Remote Drum Opening with Hydraulic
Devices

A picrcing device with 2 metal point is attached to
the end of a hydraulic line and is pushed into the
drum by hydraulic pressure (Figure 5, Appendix B).
The piercing device can be attached so that the
sampling hole can be made on cither the side or the
head of the drum. Some of the metal piercers are
hollow or tubc-like so that they can be left in place
il desired and scrve as a pcrmancant tap or sampling
port. The picrcer is designed to establish a tight
scal alicr penctrating the container.

Remote Drum Opening with Pneumatic
Devices

Pncumaticaily-operated devices utilizing compressed
air have bcen designed to remove drum bungs
remotciy (Figure 6, Appendix B).

2.7.5 Drum Sampling

After the drum has been opened, monitor
headspace gases using an explosimeter and organic
vapor analyzer. In most cases it is impossible to
observe the contents of these scaled or partially
scaled vessels. Since some layering or stratification
is likely in any solution left undisturbed over time,
take a sample that represents the entire depth of
the vessel.

When sampling a previously scaled vessel, check for
the presence of a bottom sludge. This is easily
accomplished by measuring the depth to the
apparent bottom, then comparing i to the known

Glass Thief Sampler

The most widely used implement for sampling is a
glass tube commonly referred to as a glass thief
(Figure 7, Appendix B). This tool is simple, cost
effective, quick, and collects a sample without
having to decontaminate. Glass thicves are typically
6mm to 16mm 1.D. and 48 inches long.

Procedures for using a glass thicf are as follows:
1. Remove cover from sample container.

2. Insert glass tubing almost to the bottom of the
drum or until a solid layer is eacountered.
About one foot of tubing should extead above

the drum.

3. Allow the waste in the drum to reach its
patural level in the tube.

4. Cap the top of the sampling tnbe 'flth a
tapered stopper or thumb, ensuring liquid does
not come into contact with stopper.

5. Carefully remove the capped tube from the
drum and insert the uncapped end in the
sample container.

6. Relcase stopper and allow the glass thief to
drain until the container is approximately 2/3
full.

7. Remove tube from the sample con!niw, break
it into picces and place the pieces in the drum.




8. Cap the sampie contaner tightly and piace
preiabeied sampiec contaner in a cammer.

9. Replace the bung or piace plastic over the
drum.

10. Logaﬂmpluinlhesileiogbookandonﬁ:ld
data sheets.

11. Package samples and complete necessary
paperwork. .

12. Transport sampic to decontamination zone to

prepare it for transport to the analytical
laboratory.

In many instances a drum containing waste material
will have s sludge layer on the bottom. Slow
insertion of the sampie tube down into this layer
and then a gradual withdrawal will allow the siudge
to act as a bottom piug to maintain the fluid in the
tube. The plug can be geatly removed and placed
into the sampie container by the use of a stainless
steel lab spoon.

It should be noted that in some instances disposal
of the tube by breaking it into the drum may
interfere with eventual plans for the removal of its
contents. This practice should be cleared with the
project officer or other disposal techniques
cvalyated.

COLIWASA Sampler

Some cquipment is designed to collect a sampie
from the full depth of a drum and maintain it in the
transfer tube until delivery to the sample bottle.
These designs include primarily the Composite
Liquid Waste Sampler (COLIWASA) and
modifications thereof. The COLIWASA (Figure 8,
Appendix B) is a much cited sampier designed to
permit representative sampling of multiphase wastes
from drums and other containerized wastes. One
configuration consists of a 152 cm by 4 cm 1.D.
section of tubing with a ncoprenc stopper at one
end attached by a rod running the length of the
tube 1o a locking mechanism at the other end.

Manipulation of the locking mechanism opens and
closes the sampler by raising and lowering the
neoprene stopper. One model of the COLIWASA
is shown in Appendix B; however, the design can be
modified and/or adapted somewhat to meet the
needs of the sampler.

10

The major drawbacks assocated with using a
COLIWASA concern decontamination and costs.
The sampler is difficult, if not impossible to
decontaminate in the ficld and its high cost in
relation to alternative procedures (glass tubes) make
it an impractical throwaway item. It still bas
applications, bowever, espeaally in instances where
a true representation of a muitiphase waste is
absolutely necessary.

Follow these procedures for using the COLIWASA:

1. Put the sampler in the open position by placing
the stopper rod handie in the T-position and
pushing the rod down umtil the handle sits
against the sampler's locking block.

2 Slowly lower the sampler into the iquid wase.
Lower the sampler at s ratc that permits the
levels of the liquid inside and outside the
sampier tube to be about the same. If the level
of the liguid in the sampie tube is lower than
that outside the sampler, the sampling rate is
too fast and will result in a non-represeatative
sample.

3. When the sampler stopper hits the bottom of
the waste containcr, push the sampler tube
downward against lhenoppet!o close the
nmpla Lock the sampler in the closed
position by turning the T-handle until it is
upright and one end resis tightly on the locking
block.

4. Slowly withdraw the sampie from the waste
container with onc hand while wiping the
sampler tube with a disposable cloth or rag
with the other hand.

5. Carefully discharge the sample into a suitable
sample container by slowly pulling the lower
end of the T-handle away from the locking
block while the iower end of the sampler is
positioned in a sample container.

6. Cap the samplc container tightly and place
prelabeled sampic container in a carrier.

7. Replace the bung or place plastic over the
drum.

8. Log all samples in the site logbook and on field
data sheets.




3.0 TANK SAMPLING: SOP #2010

3.1 SCOPE AND APPLICATION

The purpose of this Standard Operating Procedure
(SOP) is to provide protocols for sampling tanks
and other confined spaces from outside the vessel

32 METHOD SUMMARY

The safe collection of a representative sample
should Le the criterion for selecting sample
locations. A representative sample can be collected
using techniques or equiptent that are designed for
obtaining liquids or sludges from various depths.
The structure and characteristics of storage tanks
preseat problems with collection of sampies from
more than one Jocation; therefore, the selection of
sampling devices is an important consideration.

Depending on the type of vessel and characteristics
of th: material to be sampled, one can choose a
bailer, glass thief, bacon bomb sampler, sludge
judge, COLIWASA, or subsurface grab sampler to
collcf:theunple. For depths of less than 5-feet,
a bailer, COLIWASA, or sludge judge can be used.
A sludge judge, subsurface grab sampler, bailer, or
baeonbonbnmplermbemedfovdep(hspwe:
than S-feet. A sludge judge or bacon bomb can be
used to determine if the tank coumsists of various
strata. _

All.umpl_clowionsshouldbesmvcyedforair
quality prier to sampling. At no time should
sampling continue with an LEL reading greater than
25%.

All personnel involved in tank sampling should be
advucdnxoxhehawdsasoduedﬁthworkingin
unfavorable conditions.

3.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

Sampies coliected from tanks are considered waste
samples and, as such, addition of preservatives is
not required duc to the poteatial reaction of the
sampic with the preservative. Samples should,

however, be cooled to 4°C and protected from
sunlight in order to minimize any potential reaction
due to the light sensitivity of the sample.

Sample bottles for collection of waste liquids,

“sludges, or solids are typically wide-mouth amber

jars with Teflon-lined screw caps. Actual volume
required for analysis shouid be determined in
analysis.

Waste sample handling procedures should be as
follows:

1. Place sample container in two Ziploc plastic
bags.

2. Placc cach bagged container in a 1-gallon
material. Place the lid on the can,

3. Mark the sample identification number on the
outside of the can.

4. Place the marked cans in a cooler, and fill
remaining space with absorbemt packing
maternial.

s. Filloutachainofcnsxodyfmforeach
cooler, place it in plastic, and affix it to the
inside lid of the cooler.

6. Securc and custody scal the lid of cooler.

7. Arrange for the transportation appropriate for
the type of hazardous waste invoived.

3.4 INTERFERENCES AND
POTENTIAL PROBLEMS

Sampling a storage tank rcquires a great deal of
manual dexterity, often requiring the sampier to
climb to the top of the tank upon 2 narrow vertical
or spiral stairway or ladder while wearing protective
clothing and carrying sampling equipmeast.

Before climbing onto the vessel, perform a
structural survey of the tank to casure the sampler’s




saizly and accessibility prior 10 initiating ficld

acamvies.

i pening of containers, take ecxireme
:m:,:g :'oid ignition or combustion of voiatile
contents. Aﬂtookusedmustbemaedofa
non-sparking matcrial and electronic instruments
must be intrinsically saie.

Aﬂsmplelomionsshonldbeswveyedfornir
quality prior to sampling. At po time should
sampling continue with an LEL reading greater than
25%.

3.5 EQUIPMENT/APPARATUS

Storage tank materials include liquids, sludges, still -

bottoms, and solids of various structures. The type
of sampling equipment chosea should be compatible
with the waste. Samplers commonly used for tanks
include: the bacon bomb sampler, the sludge judge,
glass thief, bailer, COLTWASA, and subsurface grab
sampier.

sampling plan

safety equipment

tape measure

weighted tape line or equivalent
camera/film

stainless steel bucket or bowi
sample containers

Ziploc piastic bags

logbook

labels

ficld data sheets

chain of custody forms
flashlight (explosion proof)
coolers

ice

decontamination supplies
bacon bomb sampler

sludge judge

glass thief

bailer

COLIWASA

subsurface grab sampler
water/oil level indicator
OVA (organic vapor analyzer or
equivalent)
explosimeter/oxygen meter

* high volume blower

e & @ © © © 0 © 6 & 5 0 5 0 0 0 0 O 0 O 0 0 0 0

14

3.6 REAGENTS

Reageats are not fypically required for the
preservation of waste sampies. However, reage: s
will be utilized for decontamination of equipmest.
Decoatamination solutions required are specified in
ERT SOP #2006, Sampling Equipment

3.7 PROCEDURES

3.7.1 Preparation

L Determine the extent of the sampling effort,
the sampling methods to be employed, and
which equipment and supplies are needed.

Obtain necessary sampling and monitoring
equipment.

3. Decontaminate or precican equipment, and
ensure that it is in working order.

4. Prepare scheduling and coordinate with staff,
clients, and regulatory agency, if appropriate.

S. Perform a general site survey prior to site catry
in accordance with the site-specific health and
safety plan.

6. Identify and mark all sampling locations.

3.7.2 Preliminary Inspection

1. Inspect the external structural characteristics of
cach tank and record in the site logbook.
Potential sampling points sbould be evaluated
for safety, accessibility, and sample quality.

2. Prior to opening a tank for internal inspection,
the tank sampling tcam should:

e Review safety procedures and emergency
contingency plans with the Safety Officer,

e Ensure that the tank is properly grounded,

e Remove all sources of ignition from the
immediate arca.

3. Each tank should be mounted using
appropriastc means. Remove manway covers
using non-sparking tools.




‘

Collect air quality measurements for cach
potential sample location using an
explosimeter/oxygen meter for a  lower
expiosive limit (LEL/O,) reading and an
OVA /HNU for an organic vapor concentration,
Both readings should be taken from the tank
headspace, above the sampling port, and in the
breathing zone.

5. Pnortoumph(.:hcmkhadmeuhouldbe
cleared of any toxic ‘or cxplosive vapor
concentration using a high volume biower. No
work should start if LEL readings exceed 25%.
At 10% LEL, work can continue but with
extireme caution.

P

3.7.3 Sampling Procedures

%. Determine the depth of any and all liquid-solid
interiace, and depth of sludge using a weighted
tapc- measure, probe line, siudge judge, or
equivaient.

2 Collect liquid samples from 1-foot below the
surface, from mid-depth of liquid, and from 1-
foot above the bottom sludge layer. This can
be accomplished with a subsurface grab sampler
or bacon bomb. For liquids less than S-feet in
depth, usc a glass thief or COLIWASA 1o
collect the sample,

If sampling storage tanks, vacuum trucks, or
process vessels, coliect at least one sample from
cach compartment in the tank. Samples should
always be collected through an opened hatch at
the top of the tank. Vaives near the bottom
should not be used, because of their
questionable or unknown integrity. If such a
valve cannot be closed once opened, the entire
tank conteats may be lost to the ground
surface.  Also, individual strata cannot be
sampled separately through a valve near the
bottom.

3. Compare the three samples for visual phasc
differcnces. If phase differences appear,
systematic iterative  sampling should be
performed. By halving the distance between
two discrete sampling points, one can determine
the depth of the phase change.

4. 1 another sampling port is available, sampie as
above to verify the phase information.

5.  Measure the outside diameter of the tank and
determine the volume of wastes using the depth
measurements. (See Appendix C for
calculations.)

6. s)ﬁpmbeeolleaednmgabmbmb
sampier, glass thief, or siudge judge.

7. Record all information on the sample data
. sheet or site logbook. Label the container with
the appropriste sample tag.

& Demammpﬁngeqmpmcu_’ as per
ERT SOP #2006, Sampling Equipment
D L

3.7.4 Sampling Devices
Bacon Bomb Sampler

The bacon bomb sampier (Figure 9, Appendix B) is
designed to collect material from various levels
within a storage tank. It coasists of a cylimdrical
body, usually made of chrome-plated brass and
bronze with an internal tape:ed plunger that acts as
a valve to admit the sample. A line attached to the
top of the plunger opens and closes the valve. A
line is attached to the removabie top cover which
has a locking mechanism to keep the plunger closed
after sampling,

1. Attach the sample line and the plunger kne to
the sampier.

2. Measure and then mark the sampling line at
the desired depth.

3. Gradually lower the bacon bomb sampler by
the sample line until the desired level is
reached.

4. When the desired level is reached, pull up on
the plunger line and allow the sampler to fill
before releasing the plunger line to seal off the
sampler.

5. Retrieve the sampler by the sample line. Be
carcful not to pull up on the plunger line and
thereby prevent accidental opening of the
bottom valve.

6. Rinse or wipe off the exterior of the sampler
body.




" 7. Position the sampier over the sampie container
and reicase its contents by pulling up on the
plunger line.

8. Cap the sample container tightly and place
prelabeled sample container in a carrier.

9. Repiace the bung or place plastic over the tank.

10. Log all samples in the site logbook and on field
data sheets and label all sampies.

11 Package s:mples and complete necessary
paperwork.

nTnnspmnmpktodemnmmmnmeto
prepare it for transport to the anaiytical
laboratory.

Sludge Judge

A sludge judge (Figure 10, Appendix B) is used for
obtaining an sccurate reading of solids which can
settie, in any liquid, to any depth. The sampler
eonnmofS/&mchphmcp:pemS-footm
marked at 1-foot increments, with screwestyie
fitings. The top section includes a nylon line for
raising the sampler.

1. Lower the sludge judge to the bottom of the
tank.

(&4

When the bottom has been reached, and the
pipe bas filled to surface level, tug slightly on
the rope as you begin to raise the unit. This
will seat the check valve, trapping the column of
material

3. When the unit has been raised clear of the tank
liquid, the amount of sludge in the sampie can
be read using the 1-foot increments marked on
the pipe sections.

4. By touching the pin extending from the bottom
section against a hard surface, the material is
released from the unit.

5. Cap the sample container ughdy and place
prelabeled sample container in & carrier.

6. Replace the bung or place plastic over the tank.

7. Log all samples in the site logbook and on ficld
data sheets and label all sampies.
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8. Package sampies and complete necessary
paperwork.

9. Transport sample 10 decontamination zoae 10
prepare it for transport to the anaiytical
laboratory.

Subsurface Grab Sampler

Subsurface grab sampiers (Figure 11, Appeadix B)
mdengnedtocoﬂeamptuoﬁiqmdsumm
depths. The sampier is usually comstructed of
aluminum or stainless steel tubing with a
polypropylene or Teflon bead that attaches to a 1-

1. Screw the sampic bottic onto the sampling
head.
2. Lower the sampler 10 the desired depth.

3. Pullthelingauhetopwhidlopanhespﬁng-
loaded plunger in the head assembly.

4. When the bottle is full, release the ring, lift
sampier, and remove sample bottle,

5. Cap the sample container tightly and place
prelabeied sampie container in a carrier.
6. Replace the bung or place plastic over the tank.

7. Log all samples in the site Jogbook and on ficld
data sheets and label all samples.

8. Package samples and complete oecessary
paperwork.

9. Transport sample to decontamination zone to
prepare it for transport to the analytical
laboratory.

Glass Thief

The most widely used implement for sampling is a
glass tube commoanly referred 10 as a glass thief
(Figure 7, Appendix B). This tool is simple, cost
effective, quick, and collects a sample without
having to decontaminate. Glass thieves are typically
6mm to 16mm 1.D. and 48 inches long.

1. Remove cover from sample container.

2. Insent glass tubing aimost to the bottom of the




tank or uatil a solid layer is encountered
About 1 foot of tubing should extend above the
tank.

3. Allow the waste in the tank to reach its narural
level in the tube.

4 Cap the top of the sampling tube with a
tapered stopper or thumb, ensuring liquid does
aot come into contact with stopper.

5. Carefully remove the capped tube from the
tank and insert the uncapped end in the sample
container. Do not spill liquid on the outside of
the sampic container,

6. Release stopper and allow the giass thief to
g‘rimunmmemuapprmdyu:&

7. Remove tube from the sample container, break
it into picces and place the pieces in the tank.

8. Cap the sample container tightly and place
prelabeled sample container in a carrier.

9. Replace the bung or place plastic over the tank.

10. Log all sampies in the site Jogbook and on field
data sheets and label all sampies.

11. Package samples and complete necessary
paperwork.

12. Transport sample to decontamination zane to
precparc it for transport to the analytical
laboratory.

Io many instances a tank containing waste material
will bave a siudge layer on the bottom. Slow
insertion of the sampie tube down into this layer
and then a gradual withdrawal will allow the siudge
10 act as a bottom piug to maintain the fluid in the
tube. The plug can be gently removed and placed
into the sample container by the use of a stainless
steel lab spoon.

Bailer

The positive-displacement volatile sampling bailer
(manufactured by GPI or equivalent) (Figure 12,
Appeadix B) is perhaps the most appropriate for
collecting water samples for volatile analysis. Other
bailer types (messenger, bottom fill, etc.) are less
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desirable, but may bc mandated by cost a.'nd_siu:
conditions.  Generally, bailm can provide an
acceptable sample, providing that the sampling
personnel use extra care in the collection process.

1. Make sure ciean plastic sheeting surrounds the
tank.

2 Attach a line to the bailer.

3. Lower the bailer slowly and gently into the tank
.ounuxospluhmebailcrimothemk

contents.

4. Allow the bailer to fill completely and retrieve
the bailer from the tank.

5. Begin slowly pouring from the bailer.

6. Cap the sample cootainer tightly and place
prelabeled sample container in a carmier.

7. Replace the bung or place plastic over the tank.

8. Log all samples in the site logbook and on field
data sheets and label all samples.

9. Package samples and complete necessary
paperwork.

10. Transport sample to decontamination zone to
prepare it for transport 10 an analytical
laboratory.

COLIWASA

Some equipment is designed to collect a sample
from the full depth of a tank and maintain it in the
transfer tube until delivery to the sampie bottle.
These designs include primarily the Composite
Liquid Waste Sampler (COLIWASA) (Figure 8,
Appendix B) and modifications thereol. The
COLIWASA is a much cited sampler designed 1o
permit representative sampling of multiphase wastes
from tanks and other containcrized wastes. One
configuration consists of a 152 ecm by 4 em LD.
seation of tubing with a necoprene stopper at one
end attached by a rod running the length of the
tube to a locking mechanism at the other end.
Manipulation of the locking mechanism opeas and
closes the sampler by raising and lowering the
ncoprene stopper.

_——




The major drawbacks associated with using a
COLIWASA concern decontamination and costs.
The sampler is difficult if oot impossible to
decontaminate in the field and its high cost in
rciauonmahunumptoeednm(ghswbcs) make
i i It still has

4 truc represenmtation of a multiphase waste is
absolutely necessary.

1 Putthennplamlhcopenponuonbyphang'

the stopper rod handie in the T-position and
pushing the rod down until the handie sits

against the sampler’s locking block.

Slowly lower the sampier into the liquid waste.
Lower the sampler at a rate that permits the
leveis of the liquid inside and outside the
sampier tube to be about the same. If the level
of the liquid in the sample tube is lower than
that outside the sampier, the sampling rate is
too fast and will result in a non-represcatative

sample.

3. When the sampler siopper hits the bottom of
the waste container, push the sampler tube
downward against the stopper to close the
sampler. Lock the sampler in the closed
posilion by turning the T-handle until it is
upright and one end rests tightly on the locking
block.

[ R

4. Slowly withdraw the sample from the waste
container with one hand while wiping the
sampler tube with a disposable cloth or rag with
the other hand.

5. Carefully discharge the sample into a suitable
sample container by siowly pulling the lower
end of the T-handle away from the locking
block while the lower end of the sampier is
positioned in a sample container.

6. Cap the sample container tightly and place
prelabeled sample container in a carrier.

7. Replace the bung or place plastic over the tank.

8. Log all sampies in the site logbook and on ficld
data sheets and label all samples.

9. Package samples and complete necessary
paperwork.

10. Transport sampic to decontamination zone to
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prepare it for tramsport to the anaiwtical
laboratory.

3.8 CALCULATIONS

Refer to Appendix C for calculations to determine
tank volumes.

QUALITY ASSURANCE/
QUALITY CONTROL

3.9

There arc no specific quality assurance activities
which apply to the impicmentation of these
procedures. However, the following gencral QA
procedures apply:

o All data must be documented on ficld data
sheets or within site logbooks.

s All instrumentation must be operated in
accordance with operating instructions as
suppiied by the manufacturer, uniess
otherwise specified in the work plan.
Equipment checkout and calibration
activities must occur prior to
sampling/operation and they must be
documeanted.

3.10 DATA VALIDATION

This section is not applicable to this SOP.

3.11 HEALTH AND SAFETY

When working with potentially hazardous materials,
follow U.S. EPA, OSHA, and specific health and
safety procedures. More specifically, the hazards
associated with tank sampling may cause bodily
injury, iliness, or death to lhcf worker. Failure to
r ential hazards of waste containers is
(::og:ul:: :t?t most accidents. It should be assumed
that the most unfavorable conditions exist, and that
the danger of explosion and poisoning will be
present. Hazards specific to tank sampling are:

» Hazardous atmospheres can be flammabie,
toxic, asphyxiating, or corrosive.

e If activating clearical or mechanical
equipment would cause injury, cach picce
of equipment should be manually isolated
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ROUTINE ANALYTICAL SERVICES
(RAS)

Centract Laberatery Pregram

USEPA Sample Management Office




Low/Medium Concentration
Inorganic RAS

Target Analyte List
- Total Metals (Unfiltered)

- Dissolved Metals
(Field Flitered)

- Cyanide
- AA or ICP Methods
« 35-day Data Turnaround

&

High Concentration
Inorganic RAS

Target Analyte List

- Total Metals

- Cyanide
« Hydride ICP
- Lab Screens for Concentration
« 35-Day Data Turnaround



Laboratory Quality Control (QC)
High Concentration Inorganic RAS

- Matrix Spike
- Duplicate
. Lab Control Sample

. Double Volume Fleld Sample for
Waters

. QC Neeaed for Each SDG

&

CLP Samples

A Sample is All Volume:
1) Of One Matrix
2) From One Station Location
3) For One Analytical Program
4) For One Laboratory

Each Sample is Assigned a Unique |
Sample Number

&




RAS Requests -
Required Information

Site Name

Locstion: Clty and State

Site/Spill Code

Type of Activity

3‘,,0"‘,',’,“"' Organization, Contact, and

Sampling and Shipping Detes
Number of Samples By Concentration

and Matrix

Parameters Required
Known or Suspected Hazards

Sample Documentation

« Creates a Legal “Paper Trail” tor
Enforcement

- Data Base on Sample Level

« CLP Paperwork and Tracking
Systems Audited

+ Case Numbers, SAS Numbers
Reflect Different Contracts

« Contract Compliance Screening

- Late Data Tracking
+ Billing and Accounting



Potential Problems with
Sample Shipment and Analysis

Incorrect or incompiets Paperwork
Laborstory Recsipt of Incorrect Sampies
Insutiicient Voiume for Analysis Requesied
Broken or Lsaking Samples

Matrices other than Water or Soll
(Ls., Rocks, Lsaves, Sticks, Oll, Etc.)

Non-Homogeneous/Muli-Phase Water or
Soll Sampies

Analytical Problems with Sampies
+ Laboratory Accidents involving Sampiles
I 4 An&:‘l These Problems Are Encountered,

tact SMO immediately i

RAS Summary

- Standardized Analyses for Organics and
Inorganics

. ls.owlMedium Concentration Waters and
oils

« High Concentration Multi-Phase Samples
- One Week Leadtime |

+ Projects Designated by a Case Number,
Example: Case No. 17000

&




SAMPLE PACKAGING SUMMARY

* ENCLOSE ALL SAMPLE CONTAINERS IN CLEAR

PLASTIC BAGS. . .
~mmmmuﬁMWM'
so&mummcans. ,

6um.mcanswnusm.euwaaaor
SAMPLE CONTAINED INSIDE.

+ SURROUND CONTENTS OF CAN WITH NON-
COMBUSTIBLE, AGSORBENT PACKING MATERIAL.

mﬂmmm ICE SEALED IN-PLASTIC
BAGS, COOL ORGANIC LOW OR MEDIUM SAMPLES

o AND INORGANIC SAMPLES TO BE ANALYZED FOR*

DS€ IS CYAMIDE TO 4°C. —
'pb\"ofsqmc& - ——— S
and © e ICE IS NOT REQUNIRED IN SHIPPING LOW LEVEL SOIL -,

Y \norganics. SAMPLES, BUT MAY B UTILIZED AT THE
DA DISCRETION OF THE SAMPLER. /__/
" Sia g
« DO NOT COOL DIOXIN, INORGANIC LOW LEVEL
WATER. INORGANIC MEDIUM/HIGH LEVEL WIKTER OR
SO, OR ORGANIC HIGH LEVEL WATER OR SOIL
SAMPLES.

o PACK SEALED PAINT CANS OR PLASTIC-ENCLOSED
SAMPLE BOTTLES IN SHIPMENT CONTAINER.

oY
* USE A METAL ICE CHEST FOR SHIPMENT (DO NOT
. USE CARDBOARD OR STYROFOAM CONTAINERS TO
Y SHIP SAMPLES).

* SURROUND CONTENTS WITH NON-COMBUSTIBLE.
&3 ABSORBENT PACKING MATERIAL (DO NOT USE
EARTH OR ICE PACKING MATERIALS). |

* TAPE PAPERWORK N PLASTIC BAGS UNDER COOLER
uo.

* CLOSE COOLER AND SEAL WITH CUSTOOY SEALS.
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RAS Analys Reglonal Specifc g n '
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' CHAIN OF CUSTODY RECORD .
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" u(‘u Y10 . 3 g
. Daie/ Time Received by: (Signatre) Relinquished by: (Signature) Date / Time Received by: (Signlw:&a—_ d
>~ |[f
. ‘* ‘
Date / Time Received for Laboralory by: Date / Time Hemarks Is cusiody seal intact? Y/Ninone ¥ . |
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“Ihis lorm repiaces both the inamdual Traflic Report and EPA Chain of Custodv Record. If the sampiing
sam elects Lo use an alternative chain-oi-custodyv form. cross out the bottom portion of this recard and indicate that
nain-ol-cusiody 1niormation 1s recorded on an alternauve lorm.”

-

Requred
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>
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1. Organic Sample Collection Requirements

Please indicate sample to spike and/or duplicate.

Ship medium and high concentration sampies in paint cans.

Aqueous samples require one tripie-volume sampie per twenty for Matrix Spike/Matnx Spike Duplicate.
Qily samples must be anailyzed under the Special Anaiytical Services (SAS) program.

Confirmatory analysis and Special Analytical Services {(SAS) parameters may require extra volume: for SAS
consult specified SAS methods for requirements.

Additional sample volume not required for method OLCO].

2. Cooler and Sample Documentation
« Complete all sections of the Traflic Report/Chain of Custody Form - Press firmly with a ball point pen to ensure
that carbon copies are legible. Check the information and correct any errors.
* Please remember to compiete the Chain of Custody information on the form.
Seal the two sets of laboratory Traffic Report/Chain of Custody form copies in a plastic bag. Include a return
address for the cooler. Tape bag under cooler lid.
Overiap the lid and bottle and bottle of each sampie container with custody seais.
Seal each container in a plastic bag.
Pack medium and high concentration samples in metal cans.
Cool low waters to 4° C. Cooling of low soils is optional. Do not cool medium or high concentralion waters and
soils. I )
« Séparate and surround cooler contents with vermiculite or equivalent packaging.
« Seal the cooler. overiapping the lid and body with custody seais.
» FAX SMO a copy of the Traffic Report/Chain of Custody Form as soon as posasible. Send SMO the pink copy of
the Traffic Report wvathin 5 days. -
 In column E RAS analysis indicate number of sampie bottles sent for analysts.

3. Sample Shipment Reporting
+ PHONE IN ALL SHIIP'MENTS IMMEDIATELY TO SMO (or to RSCC. If instructed)
Required information:
Case (and/or SAS) Number
Date shipped
Number of samples by concentration and matnx
Camer and airbill number
Next planned shipment
Leave vour name and a number where you can be reached.
* Information for SATURDAY DELIVERIES must be phoned in by 3:00 PM (Eastern) the preceding FRIDAY.
+ Report any delays or changes of scope (i.¢.. changes in number of sampies to be collected. matrix changes. etc.)
+ CALL IF YOU HAVE ANY QUESTIONS
USEPA Contract Laboratory Program
Sampie Management Oflice
".0. Box 818
Alexandna. VA 22313
’hone: {703) 557-2490
(703) 684-5678
FAX: (703) 683-0378
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EXHIBIT C

TARGET COMPOUND LIST (TCL) AND
CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

L‘=~;>//z\~§§e;gu-s~—\ C‘?\JCL.
RAS SROANIC

NOTE: The values in these tables are quantitation limits, pot absolute
detection limits. The amount of material necessary to produce a dstector
response that can be identified gnd reliably quantified is greater than that
needed to simply be detected above the background noise. The quantitation
limits in these tables are set at the concentrations in the sample equivalent

to the concentration of the lowest calibration standard analyzed for each
analycte.

Specific quantitation limits are highly matrix dependent. The quantitation
limits listed herein are provided for guidance and may not always be
achievable.

The CRQL values listed on the following pages are based on the analysis of
samples according the specifications given in Exhibit D. For each fraction
and matrix, a brief synopsis of the sampling handling and analysis steps is
given, along with an example calculation for the CRQL value. All CRQL values
are rounded to two significant figures. For soil samples, the moisture
content of the samples is not considered in these example calculationms.




TARGET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

; ;]'..E;l'on Y:EI;S'

HYater Seil On Colump

_Desticides/Aroclors _CAS Number ug/L ug/Kg (pg)
98. alpha-BHC 319-84-6 0.05 1.7 5

99. beta-BHC 319-85-7 0.05 1.7 5
100. dalta-BHC 319-86-8 0.05 1.7 S
101. gamma-BHC (Lindane) 58-89-9 0.05 1.7 S5
102. Heptachlor 76-44-8 0.05 1.7 5
103. Aldrin 309-00-2 0.05 1.7 S
104. Heptachlor epoxide 1024-57-3 0.05 1.7 5
105. Endosulfan I 959-98-8 0.05 1.7 5
106. Dieldrin 60-57-1 0.10 3.3 10
107. 4,4'-DDE 72-55-9 0.10 3.3 10
108. Endrin 72-20-8 0.10 3.3 10
109. Endosulfan II 33213-65-9 0.10 3.3 10
110. 4,4 -DDD 72-54-8 0.10 3.3 10
111. Endosulfan sulfate 1031-07-8 0.10 3.3 10
112. 4,4°-DDT 50-29-3 0.10 3.3 10
113. Methoxychlor 72-43-5 0.50 17.0 50
114. Endrin ketone 53494-70-5 0.10 3.3 10
115. Endrin aldehyde 7421-36-3 0.10 3.3 10
116. alpha-Chlordane 5103-71-9 0.05 1.7 5
117. gamma-Chlordane 5103-74-2 0.05 1.7 S
118. Toxaphens 8001-35-2 5.0 170.0 500
119. Aroclor-1016 12674-11-2 1.0 33.0 100
120. Aroclor-1221 11104-28-2 1.0 33.0 100
121. Aroclor-1232 11141-16-5 2.0 67.0 200
122. Aroclor-1242 $3469-21-9 1.0 33.0 100
123. Aroclor-1248 12672-29-6 1.0 33.0 100
124, Aroclor-1254 11097-69-1 1.0 33.0 100
125. Aroclor-1260 11096-82-5 1.0 33.0 100

* Quantitation limits listed for soil/sediment are based on wet weight.. The

quantitation limits calculated by the laboratory for soil/sediment,

calculated on dry weight basis as required by the contract, will be higher.

There is no differentiation between the preparation of low and medium soil
samples in this method for the analysis of Pesticides/Aroclors.

OLMO1.0




APPENDIX E

SITE EVALUATION CHECKLIST



S% RECONNAISSANCE CHECKLIST
GENERAL SITE INFORMATION WORKSHEET

L SITE INSPECTION INFORMATION

L. Date and time of the inspection: /_J/___at_:___ am/pm

2. WESTON personnel performing the inspection:
a.
b.

c.

LI

. Names of site owner or representatives present

a.
b.

4. Names of reguiatory officials present:
a.
! b,
c.

5. Weather conditions during inspection:

a. Temperature: degrees F
b. Cloud Cover: percent’
c. Rain/snow: amount

oG ITZ
1. ___ Official site name / CERCLIS ID: (TXD )
2. Accurate street address:
3. City and State:
4. List current owner(s) name(s) and address(es):
5. List past site owners and addressess, if possible:
5. Indicate ownership type ("C" for current, "P* for past)
a. Private e. Federal
b. Municipal £ DOD
c County g DOE
d. State h. Indian
e Unknown i Other (describe):

B. Verify site location on a topo map, indicating the reason for any discrepancies ‘

BRI T TRy Y




‘ SITE FEATURES WO

L STTE FEATURES

1. ___ Draw a sketch map of the site to show the Jocation of important site features
2. ___ Describe site access features:

a. Locations where the site can be accessed:

b. Major roads leading to site:

¢. On-site roads / paths and their condition:

d. Location/condition of barricades impeding site access:

-3 List current/historic site occupants and landuse:
a i
b. -
c
d

4. ___ Indicate the nature of the site occupant(s) (put corresponding letter from above beside type below

a. ____ Lumber or wood products I ___ Retail
' b. ____ Inorganic chemicals m. ____ Recycling
¢ ____ Plastics or rubber products n. ___ Junk/salvage yard
d. ____ Paints or varnishes 0. ____ Municipal Jandfill
e. ___ Industrial organic chemicais p-__DOD
f ____ Agricultural chemicals q. ___DOE
8. ___ Misc. chemical products r. DOl
h. ___ Fabricated structural metal products  s. ___ Other federal facility:
i. ____ Electronic equipment t.___ RCRATSDsite:
j- —_ Other manufacturing: u RCRA generator:
k. ___ Mining and other exploration: v. Other RCRA:
x Other:

S. ____ Status: a. ____ Active b.____ Inactive or left site

6. ___ Describe buildings or other structures (occupant, size, location, use)
a.
b.
C
d.
e.

7. ____ Locate and describe the following:
a___ gdunicipal water supply hook ups, if any
b.___ Storm drain Inlets or discharge points
¢.____ Sanitary sewers
d.____ Parking lots and other impervious surfaces
e.____ Water weils
f___ Oil and gas wells:
g____ Mining activities onsite:
h. __ Rail spur locations (usage):
L____ Pipelines (owner/contents): E—
je Other casements:. TR S




SITE RECONNAISSANCE CHE(

S\ FEATURES WORKSHEET C!"!NU'ED
IV. NATURAL STIE FEATURES

—— Describe regional and site topography
—— Determine the site surface gradient / siope

- — Describe site and adjacent property vegetation
— Describe site surface soils (texture, color, structure)

thn

—— Describe site and local surface geological features (lithology, structures, grain size)

6. ___ Locate and map nearby surface water bodies surface:
a. Determine the dimensions and profile of each surface water body

- b. Describe flow rate and direction of flow, if any
¢. Indicate the type surface water usage (fisheries, water intakes)

7. ___ Locate and map any springs, seeps, ponded areas or wetlands
8. _____ Locate and map any drainage swales or ditches onsite

9. Determine the direction and destination of site runoff

10. List other potentially sensitive environments
a.
b.

C.

V. OTHER NOTABLE SITE FEATURES

L. Describe any other notable site features beiow:




SITE RECONNAISSANCE CHE (31
\i OPERATIONAL HISTORY C'(XUST

V1L SITE OPERATIONAL HISTORY

1. ___ Describe the exact types and quantities of wastes stored and generated (what/when):

e AN o

o

. Determine the locations of historic waste disposal practices onsite (check as source area below):

3. ___ Map and describe historic buildings, storage areas or process areas no longer obvious onsite:

4. Determine the current/historical number of occupants or workers onsite daily

!
. Describe in detail the current/historical processes used onsite:

tn

6. List site environmental related permits (RCRA, TACB, TWC, TRRC, TDH, etc.)

ao oW

7. Get copies of any manifests or other records available

8. Describe other relevant facts concerning site operations:




MIE RELUNNAIANCE LIS o1
POTENTIAL ‘ASI'E SOURCES IDENTIFICAWN WORKSHEET

A. Check the potential waste sources beiow which are found onsite:

L. Dry wells or injection wells

19

__ Ponds, lagoons or other surface impoundment

Landfills

W

4. Land treatment or land farming areas
S. Areas of contaminated soil
6. Storage tanks or other nondrum containers

7. Drums or drum-like containers

1
8. ___ Incineration areas or burn pits :
9. ___ Piles (Chemical, scrap metals, tailings, etc.)

10. ____ Ventilation systems

11. ____ Hydraulic lifts 1

12, Pits or sumps
13. Transformers
14. ____ Contaminated sediments or surface water with unidentified source

15. Contaminated groundwater with unidentified source

16. Other source type (describe: )

17. No sources identified




SITE RECONNAISSANCE

W, f SOURCE DMIE‘HON'-W

(Compiete one sheet for each source area)

—

. ____ Assign waste source a name for identification: .

— Status of source area (closed, inactive, active)

Locate the source area on a map and describe location:

Measure the dimensions of the source area:

Determine the length of time that the source area contained waste:

Describe the method of source containment and degree of maintenance:
Describe the method of secondary containment and maintenance:
Indicate the current and historical contents of source area:

—___Metais i. ____Paints/pigments/dyes

. j. ___ Solvents .

Laborsatory/hospital waste

—_ Organics | S . irion
" Acids/bases
____ Municipal/residential type waste
. ____ Other (describe)

00NN B

|
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9. . Describe the physical state of the waste (check one)
) a Solid b. Powder

c Liquid d Sludge

-

10. Determine the Jocation of waste generation:
a onsite b. offsite (generator):

11 Indicate who authorized waste deposition:
, a Present owner ¢ Unauthorized

b. Former owner d. Unknown
12. ____ Assess the accessibility of the source area to the public:
a. ____ Accessable b. Nonaccessable (why):

13. Current and historical high Jevel of containment
14. Method of secandary containment and degree of maintenance
1S. Indicate if there is visual evidence of a release

a. ___ Discharges or waste streams (Indicate receiving body):

d. ____ Other type of release (describe):

16. ___ Indicate if there is visual evidence of contamination around source
a. ___ Stained/contaminated soil (area): '
b. ___ No evidence of

17. _____ Describe cover over the source area

a. ___ Enginecered cap
b. ____ Buried (w/soil, asphalt, etc.)

18. ___ Functioning callection or venting system (describe in detail)
19. ___ Evidence of biogas reiease (odors, vapors, FID response)
20. ____ Describe Vegetation around source area:

a. Type and degree of vegetation:

b. Condition. of vegetation (stressed/unaffected):

C— - - e -
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1. ____ Describe and locate c.‘map adjacent and nearby sites oi‘mu::

o TP

2. ___ Map location of public facilities (schools, day care facilities, parks, etc.)
a.
b.
C

3.__Detcminctheloationandnnmberofreddenmwithinalﬂmﬂcradiusofthcm.
4. ____ Determine the population of workers, schooichildren, etc in areas near the site

5. ____ List alternative source sites within a four mile radius:
a. Automobile service stations

1.

2
b. Dry clean

1.

2
¢. Manufacturing/industrial sites
1.

2

d. Rail loading areas
L

e. Landfills
1

f. Other sites
1.

6. ___ Locate and describe surface water bodies as follows:
a. Distance to probable point of entry of a waste from the site
b. Flow rate and direction of flow
¢. Storm drains discharging into the surface water body
d. Potential targets along the surface water
¢. Branching in surface water flow path and effect on target
f. Tidal influence effect on flow
g. Tributaries with alternative source sites
h. Drinking water intakes
i. Fishing or other recreational use recreation

7. ___ Locate and describe water wells in the distance limit, as possible:
a. Location of well and distance from site ~
b. Well owner and population potentially served
c. Well usage and compietion information

‘e Thge) LSy, PEC
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